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A. I. S. Ek. E. To Hold Annual Convention 


Thirteenth Annual Convention to Be Held in St. Louis, at the 
Hotel Statler, September 22 to 26—Program of Technical 
Papers to Be Read Forecasts Successful Meeting. 


will hold its thirteenth annual convention in 

St. Louis, September 22 to 26, at the Hotel 
Statler. The convention promises to be the largest 
and most successful ever held by this society. 

The report of the standardization committee will 
be read by T. E. Tynes, that of the educational com- 
mittee by A. B. Holcomb, that of the safety commi't- 
tee by Walter Greenwood, and Ralph D. Nye will 
present a report of the electric furnace committee. A 
joint paper covering the “Organization of the Electric- 
al Department in the Steel Industry,” will be read by 
C. A. Menk, 'T. E. Tynes, B. A. Cornwell, J. A. Mor- 
gan, J. J. Booth and R. B. Gerhardt. Mr. Tynes will 
deal with the storehouse method of handling spare 
parts in an electrical department, describing the 
origin of the requisitions, the ordering of the material, 
the checking of same when received and method of 
charging the material to the various departments. B. 
A. Cornwell will deal with the educational training of 
electrical employes. Mr. Cornwell urges the training 
of electrical employes as supported and supervised 
by the department superintendent in order to increase 
production and stimulate better workmanship. J. A. Mor- 
gan and J. J. Booth will deal with the subject of “Oper- 
ation and Inspection.” R. B. Gerhardt will deal with 
“Electrical Records and Tests in the Steel Plant,” 
' covering the subjects of operating cost records; force |! 
R. B. GERHARDT reports; foreman’s and motor inspector’s reports; PAUL M. LINCOLN. 
station and power distribution reports; repair shop 
production reports; storehouse and material reports; 
employes records and accident reports; and generator, 
motor and transformer data. W. S. Hall will read a 
paper entitled, “Alternating Current vs. Direct Cur- 
rent for Table Motor Drives.” This paper will con- 
sider the various items which go to make up the fac- 
tors of economical operation as a whole. Good en- 
gineering practice demands that each application be 
considered first on its own merits and then in its 
relation to the general scheme as a whole. This in 
many cases will result in compromises which in them- 
selves might be somewhat unsatisfactory, but in their 
relation to the whole may be pre-eminently satisfac- | 
A. M. BENNETT tory. Therefore, in choosing between the direct cur- T. EB. TYNES. 
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rent and the alternating 
current motor for a cer- 
tain installation many 
items other than the 
operating characteristics 
of the two different 
types of motors must be 
considered. 

J. It. Fries will read a 
paper entitled, “Influ- 
ence of Gear Ratio on 
Speed of Operation, 
Motor Heating and Con- 
tactor Wear in Auxil- 
iary Steel Mill Drives.” 
This paper points out the increasing tendency to uti- 
lize smaller and smaller gear ratio in auxiliary drives 
such as screw down, roller tables, tilting tables, 
manipulators, etc. The paper proves mathematically 
and by data taken from actual drives that the tendency 
in this direction has gone too far and that there is a 
very definite gear ratio which will give maximum 
speed, minimum motor and minimum contactor trou- 
bles for each drive. It shows that there 
are many ‘such drives today where 
motors have to be cooled by compressed 
air and contactors frequently renewed, 
and which could be made perfectly satis- 
factory, leaving the electrical equipment 
exactly as it is, by simply increasing the 
gear ratio. A paper entitled “Electric 
Heat Treatment,” will be read by C. A. 
Winder and will describe the horizontal 
semi-cylindrical furnace as well as other 
designs such as the car type and rotary 
conveyor type furnace. Paul M. Lin- 
coln will read a paper entitled “Overload 
Protection on Motors.” A. G. Place will 
read a paper entitled “Overload Protec- 
tion on Cranes.” This paper will deal with the sub- 
ject of protecting crane equipment from overloads. 
H. D. James will read a paper entitled, “Recent Im- 
provements in Industrial Control.” The paper de- 
scribes and illustrates the operation of the well known 
rolling contact for magnetic contactors, analyzing the 
elements which have been found to be essential in a 
well designed contact of this type. Tests are also 
cited, showing the per- 
formance of this contact. 
The paper describes the 
magnetic blowout and 
explains the use of are 
splitters to improve the 
performance and in- 
crease the life of mag- 
netic contactors. A 6,600 
volt airbreak magnetic 
contactor is described 
and a number of con- 
trollers which have been 
developed for special ap- 
paratus. 

A joint paper entitled 
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“The Present Status of 
Arc Welding in the Iron 
and Steel Industry,” will 
be read by A. Church- 
ward. H. L. Unland.. A: 
M. Bennett, R. E.-Kin- 
kead, C. J. Holslag, R. M. 
Rush and A. M. Candy. 
A. Churchward will dis- 
cuss the plastic are sys- 


scribe the four general 
fundamental types of are 
welding outfits in general 
use at the present time. 
A. M. Bennett will give a description of constant 
potentional and constant current types of welders 
with their methods of operation and control. The 
former of which includes systems operating at 50 volts 
and those in which welding is done at 30 volts with 
a higher volting for striking the arc. The latter 
describes a differentially wound variable voltage ma- 
chine. R. E. Kinkead will describe the design of arc 
welding apparatus, the quality of weld- 
ing and electric welding test cars. 


R. E. KINKEAD. 


C. J. Holslag covers the latest de- 
velopment in arc welding; namely, a 
special transformer delivering the arc 
voltage with the necessary characterist- 
ics at the terminal. R. M. Rush calls 
attention to the conclusions, with re- 
gard to alternating current welding 
arrived at by two unprejudiced authori- 
ties on welding. H.L.Unland describes 
the arc welding equipment of the con- 
stant potential type together with its 
equipment. A. M. Candy discusses are 
welding apparatus designed for supply- 
ing direct current to the welding elec- 
trode, showing both the latest type of single operator 
portable and stationary equipment which is designed 
for the greatest electrical efficiency and minimum 
weight, where an individual source of supply is desir- 
able for each welding operator. A brief discussion 
is given of alternating current arc welding bringing 
out its advantages and disadvantages and in conclud- 
ing, a number of general welding principles are 
mentioned which are of 
paramount importance | 
in the production of 
satisfactory electric arc 
welds as indicated by 
the very latest research 
investigations of the 
largest manufacturers of 
electrical apparatus in 
this country and abroad. 

The program as_in- 
dicated by the outline of 
the papers presented 
above indicates that a 
very interesting technical 
session will take place. 
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Andrew Carnegie, Steel King, Author, 
Philanthropist, Ends Remarkable Career. 


NDREW CARNEGIE, the world’s greatest of 

steel makers, died suddenly and unexpectedly 
on Monday morning, August 11, after a brief all- 
ness with bronchial pneumonia. Mr. Carnegie was 
born November 25, 1837, at Dunfermline, Fifeshire, 
Scotland, and came to this country with his parents 
in 1848. For several years he was employed in va- 
rious positions of minor importance. 

Hts first connection, which seems to have started 
his remarkable career, was that made with the 
Pennsylvania Railroad under the employ of Tho:mas 
A. Scott, then superintendent. Mr. Carnegie soon 
rose to the position of private secretary to Mr. 
Scott and some time during this time made his first 
invest--ent, buying 10 shares of Adams Express 
stock, later he invested ina slecp- 
ing car company, which invest- 
rent proved to be the beginning 
of the Carnegie fortune. 

The year 1861 marked the be- 
ginning of Mr. Carnegie’s entry 
into the steel industry when he 
acted as a mediator in a partner- 
ship dispute concerning the firm 
of Kloman & Co., Pittsburgh. 

In 1864 Mr. Carnegie became 
financially interested in the Cy- 
clops Iron Co:npany, which later 
merged with its rival, the Klo- 
man & Co., under the nave of 
the Union Iron Mills. In 1870, 
Kloman, Carnegie & Co., organ- 
ized and built the first Lucy fur- 
nace at Pittsburgh. During this 
period, Thomas Carnegie, Mr. 
Carnegie’s brother, was actively 
interested in these enterprises. 
Following this, Carnegie, Phipps 
& Co., Ltd., also Carnegie, Mc- 
Candless & Co., were organised. 
Following a business trip, which 
Mr. Carnegie took to Europe, in 
1872 to sell railroad bonds, Mr. 
Carnegie’s vision of the future 
of Bessemer rails, led to the final organization of 
the Edgar Thomson Steel Company, capitalized at 
$1,000,000. This co-pany was marvelously suc- 
cessful. In 1883 the Homestead mills were pur- 
chased by the Carnegie interests at a time when 
the previous owners were unable to operate profit- 
ably. This action demonstrated one of Mr. Car- 
negie’s principles of buying duru:g dull times. In 
1881, with Mr. Carnegie owning one-half the stock, 
Carnegie Brothers & Co., was organised with a cap- 
italization of $5,000,000, including the Union Iron 
Mills, Iucy furnaces, Edgar Thomson Steel Com- 
pany and minor properties. In 1882 H.C. Frick be- 
came associated with the Carnegie interests, from 
which time rapid strides were made and new organt- 


zations built, until in 1892, the Carnegie Steel 
Company, Ltd., was formd with a capitalisation of 
$25,000,000, consolidating all the Carnegie prop- 
ertics. Mr. Carnegie’s reluctance to become as- 
sociated with the ore business was broken down 
through the insistence of Mr. Frick, which later led 
to the acquisition of the Oliver Iron Mining Co-1- 
pany, and was soon followed up ty the Rockefeller 
connections with the Carnegie Company. The lat- 
ter action’s unfavorable influence on the ore market 
led to the acquiring of rillions of dcellars of ore 
properties. In 1899, the Carnegie Steel Copany 
with a capital stock of $190,000,000 was formed. 
Mr. Carnegie vigorously opposed the organization 
of the United States Steel Corporation, however, 
he sold out his entire interests to 
the corporation in I9o1, at which 
time he retired. 

Mr. Carnegie’s bhenefactions 
founded approximately 3,000 li- 
braries in this country and 
abroad. His numerous gifts and 
endowments reached the total of 
$351,165,000. The Hague Peace 
Palace built to carry out Mr. 
Carnegie’s cherished dream of 
international peace, was crected 
at a cost of $1 500,000. 

Mr. Carnegie contributed 
freely to the ‘iterature of the 
world, writing several books and 
magazine articles. In his writ- 
ings, he dealt with travel, econ- 
omics and philosophy. Some of 
the books he wrote were “Tri- 
umphant Democracy,’ “Advan- 
tages of Poverty,’ “The Gospel 
of Wealth,’ and the “Empire of 
Business.” With regard to labor, 
Mr. Carnegie was strongly op- 
posed to strikes or lockouts, say- 
ing that whether they were suc- 
cessful or not, they gave no di- 
rect proof as to their justice or 

injustice. He strongly upheld the right of the 
workingman to form trade unions. He was an ad- 
vocate of simplified spelling, and a~ong his chief 
hobbies in addition to writing, were fishing, golfing, 
yachting and gardening. 

Mr. Carnegie attributed his success to concentra- 
tion. He believed that the way to succeed is “to 
select soe definite line cf work, however s-all 
and insignificant tt may appear to be, and to know 
more about that than anyone else knows and to let 
outside things alone.” 

Mr. Carnegie cherished the hope that his miil- 
lions would be dissipated for charitable purposes 
before his death, which ideal, in spite of his many 
and numerous gifts he did not attain. 


419 


MUNIN ULATION MU AM LMM MMMM ML MUM DURUM MUU UU UUM UU UA 


420 The Blast Furnace Stee! Plant 


| 
| 


Z- TRAVELING TILTING TABLES - 


a ee —EEE — 


September, 1919 


5i2- it rot. OF | 


_ — Ss 
a 2b7- 8 To¢ oF SHAPE 
ae 192-11" To |87 ROLLER OF COOLING BED &i 


—— 


¢ Fim T ROLLER FURNACE RUN 


98:5 
4 
¢ Tames 
416°s. @i6: Litt” 4 
ye 
“6 
| if 
:, 
| $35 
‘o% 
<—bapaepanenenaen ————- = te hd a a en a ee Seas + 


MILL APPROACH TABLE 


— 


2000 }P GEAR REOUCTION. iE 3j 

ORIVE wiThH FPLEAIBLE -O ir 

mo COUPLING. 3 Tle 
: , ols 


dustry is continually being emphasized by the 

erection and completion of new steel plants. 
Tron and steel has proved itself to be the very 
foundation of the strength of any nation. No coun- 
try realizes this more fully than Japan. Although 
naturally deficient in mineral resources this country 
has made and is making great strides in developing 
her iron and steel industry. 

In accordance with the policy of Japan to increase 
her output, rapid strides are being made in completing 
the $3,000,000 plant of the Kiushu Steel Works at 
Yawata, Japan. The great majority of the equipment 
for this plant was bought in the United States. 

The S. R. Smythe Company of Pittsburgh, drew up 
the plans for the Kiushu Steel Works. The plant for 
the present will comprise three 50-ton open hearth 
furnaces burning producer gas. The rolling mill plant 
will eventually consist of an 84 inch plate mill, a 35 
inch blooming mill and a 24 inch structural mill. 

The 24 inch three-high structural mill was de- 
signed and built by the Mackintosh, Hemphill & Co., 
Pittsburgh, Pa., and is of their standard massive con- 
struction throughout. It is the present plan to roll 
the finished product direct from ‘cast ingots until 
the 35 inch blooming mill is installed. Then the 
structural mill will roll from rolled blooms. The 
ingots at present are dumped onto the approach table 
and are conveyed to the mill by means of traveling 
tilting tables. From the mill the ingots pass to the 
saw to the rolling bed after which they pass through 
the straightener to the shear and finishing end. The 
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were built by Mackintosh, Hemphill & Co., are shown 
in the accompanying illustrations. 


The principle sizes and dimensions of the struc- 
tural mill will be found in the general layout shown 
above, 


The tilting tables are of the low type. heavy con- 
struction, and are motor driven throughout. The mili 
is a standard three-high, three stand, structural mili 
with cut pinions totally enclosed, running in oil, 
driven by a 2,000 hp, General Electric motor through 
a gear reduction drive. ‘wo flywheels are mounted 
on the high speed shait of this drive. The connectior. 
between the motor and the gear drive is by means of 
a flexible coupling. 


The hot saw is of the tiiting type, 42 inches diame- 
ter blade, motor driven. The cooling bed is of the 
rope transfer type. having two sets of ropes, one set 
carrying a carriage with dogs, the other set carrying 
a straightening transfer bar. The bed is 67’ 6” lone 
by 36’ 0” wide, and is designed so that it can be 
operated in two sections or as one complete unit at 
the will of the operator. Provision has been made in 
the layout that the length of this bed can be doubled 
by moving the hot saw toward the mill, should the 
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tonnage requirements ever make it necessary to do so. 
The straightening machine is motor operated through- 
out, of the eight roll type, designed tc straighten all 
kinds of structural shapes. 


The shear is of Mackintosh, Hemphill & Co., stand- 
ard design for cutting structural shapes and bars, and 
is of ample capacity to handle the product of this 
mill. After being sheared the product is run on to 
the shear run out table where it is automatically 
kicked off onto cradles and from there taken to the 
finishing floors. 


In addition to the structura! mill the 84 inch plate 
mill and auxiliaries is being built by the Morgan 
I¢ngineering Company, Alliance, O. The top and bot- 
tom rolls of the mill are 30 inches diameter and the 
middle roll is 18 inches in diameter. The cranes are 
being furnished by the Alliance Machine Company, 
Alliance, O., and the ladles by the Treadwell Con- 
struction Company, Midland, Pa. 


The plate and structural mills are served by four 
door, side charging heating furnaces, fuel for which 
is drawn from Smythe gas producers. The charging 
machines for the furnaces. are furnished by the Well- 
man-Seaver-Morgan Company, Cleveland. 
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Two views of the tilting tables serving the 24” structural mill and built for the Kiushu Steel Works by Mackintosh, Hemphill 
& Co., Pittsburgh, Pa. The tilting tables are of the low type, heavy construction and are motor driven. 
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Heating Furnaces and Annealing Furnaces 


Computing Boiler Horsepower Available from Waste Heat of Fur- 
-nace—Heating Surface of Waste Heat Boilers Required for Differ- 
ent Conditions—Conditions Necessary for Profitable Installation. 


By W. TRINKS. 
PART IX. 


In part VI of this series the use of the waste heat 
of the flue gases for the generation of steam was men- 
tioned as one of the common methods of increasing 
the fuel economy of furnaces. 

In some plants waste heat boilers have been used 
successfully, while in others they were tried out, were 
found wanting, and were either taken out or were con- 
verted into direct fired boilers. From the number of 
failures it is quite evident that many factors must 
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come together to make a waste heat boiler successful. 
Although much has been said and written about waste 
heat boilers, the problem of their proper use remains 
apparently unsolved with a very large number of fur- 
nace engineers. 

The subject will be discussed under three head- 
ings, first, amount of steam which can be generated 
from a given furnace, second, size of boiler necessary 
to generate this steam, and third, plant conditions 


Google 


which must exist and precautions in design and opera- 
tion which must be observed to make the installation 
of a waste heat boiler advisable. 

Turning to the first item, namely the heat which 
can be generated from a given furnace, we realize 
that the quantity of waste heat depends upon the 
temperature of the flue gases leaving the furnaces, 
upon the weight of these flue gases, and upon the 
temperature to which these flue gases can be cooled 
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down. The temperature of the furnace flue gases 1s 


determined by the temperature of the furnace, unless 
regenerators or recuperators are used. And the use 
of these last two heat economizers will be excluded 
from the present discussion, because, if properly de- 
signed, they cool the flue gases of heating and anneal- 
ing furnaces to such an extent that the installation of 
waste heat boilers becomes inadvisable. 


The quantity of flue gas depends upon the heat 
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requirement of the furnace and can be found as in- 
dicated in part IV of this series. The temperature of 
the flue gases leaving the waste heat boilers depends 
upon the size of the waste heat boilers and the avail- 
able draft. For the purpose of bringing order into 
this bewildering chaos of valuables, the curves of Fig. 
62 and 63 were drawn. In these curves the abcissae 
represent furnace temperatures, while the ordinates 
represent boiler horsepower available from the flue 
gases of a furnace which requires 1,000,000 Btu per 
hour for heating, radiation, and convection, and in 
which the flue gases leave at furnace temperature with 
5 per cent excess air. Several stack temperatures 
were assumed. A stack temperature of 500 degrees F. 
is always attainable with fan draft, while 750 degrees 
I*, should be easily attainable with natural draft. <A 
stack temperature of 1.000 degrees F. should never 
occur with waste heat boilers, but it was plotted for 
the sake of completeness. Fig. 62 holds for coal 
whereas Fig. 63 was drawn for fuel oil. It will be 
noted that the difference between the boiler horse- 
powers resulting from the two fuels is very small. 


Meshing Surfoce Required per Boiler HP. - Sa, Ft. 


The curves are based on “all” of the flue gases 
reaching the boiler of “furnace temperature.” In 
practice neither of the two emphasized conditions are 
realized. The result 1s that in practice the available 
horsepower is only a fraction of that indicated by the 
curves; values of the coefficient will be given later on. 


The second item to be discussed in this installment 
is the heating’ surface per boiler horsepower. It will 
be remembered that with coal fired water tube boilers 
an arbitrary value of 10 square feet of heating surface 
has been adopted. It will also be remembered that 
the heating surface per boiler horsepower depends 
upon the temperature of the incoming flue gases, upon 
the temperature of the outgoing flue gases, and upon 
the method of baffling. Again there are so many 
variables affecting the required value for the heating 
surface that it appeared wise to compute these values 
for given average conditions and to plot them in the 
shape of curves, see Fig. 64. Just as before, a tem- 
perature of the flue gases of 500 degrees F. was 
assumed for fan draft, while 750 degrees F. and 1.000 
degrees I. were taken for natural draft. Tt will be 
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noticed that two of the curves lie very close together. 
This is due to the fact that with fan draft close baf- 
fling is used, while with natural draft a more open 
baffling is necessary. The draft loss through the 
boiler for the two cases is 2 inches of water and 4% 
inch of water respectively. The methods of so design- 
ing the baffling that either one of these pressure drops 
is attained belongs in steam boiler design and not in 
a treatise on furnaces. To use the curves, find the 
available horsepower from Fig. 62 or Fig. 63 and 
multiply by the square foot per boiler horsepower 
from Fig. 64. 

The third and probably the most important item 
is the question of what plant conditions must exist 
to make the installation of a waste heat boiler ad- 
visable, and what precautions in design and operation 
must be observed to make the installation successful. 
This question can be answered step by step by stat- 
ing under what conditions waste heat boilers should 
not be installed. First, it is quite evident that all of 
those furnaces which discharge all of their flue gases 
through the door cannot be equipped with waste heat 
boilers. This excludes a large number of forge fur- 
naces, bolt heading furnaces, rivet heating furnaces, 
etc. Second, it is inadvisable to use waste heat boil- 
ers in connection with well designed regenerative or 
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Fig. 65. 


recuperative furnaces because the temperature of the 
flue gases is too low to make the installation of a 
waste heat boiler pay for itself. (This statement 
should not be misunderstood to refer to open hearth 
furnaces; with that type of furnace, the temperature 
of the flue gases is high enough to warrant the in- 
stallation of waste heat boilers). Furthermore, waste 
heat boilers should not be installed with single batch 
annealing furnaces because of the long time which is 
required to heat these furnaces and because of the 
long time during which the material cools down in 
the furnace. It is also doubtful whether waste heat 
boilers are advisable in connection with well designed 
continuous furnaces, for although the flue gases leave 
the furnace proper at almost 1,100 degrees F. they 
can be cooled down to about 700 degrees F. in a 
metallic recuperator. These restrictions limit the use 
of waste heat boilers to a comparatively small num- 
ber of heating furnaces, namely to those in which 
neither the continuous principle nor the regenerative 
principle is applied or can be applied. With that, we 
land at the coal-fired heating furnace for heavy pieces, 
such as forge furnaces and mill furnaces for heavy 
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stock. By “coal-fired” is meant the method of burn- 
ing coal on a grate or else of burning powdered coal, 
if the latter be accomplished without regeneration. 
In this type of furnace waste heat boilers or preheat- 
ing pits utilizing waste heat from the furnaces are 
the only two methods of economizing in fuel. 

It is true that waste heat boilers have been used 
in connection with other furnaces, such as continuous 
furnaces, or open door forge furnaces for small mate- 
tial. Examples of such furnaces have been published. 
See for instance, the paper by A. D. Pratt before the 
American Society of Mechanical Engineers, Decem- 
ber, 1916, Fig. 7 of which paper is reproduced as 
Fig. 65. In this furnace the gases enter the boiler 
at a temperature which at times is as high as 1,745 
degrees F. This temperature would be decidedly 
too high for good economy, if the furnace were to 
work as a continuous furnace without a waste heat 
boiler. To obtain better economy the output of the 
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furnace must be decreased or the length of the furnace 
must be increased. But the latter is not desirable for 
the heavy stock handled by this furnace (which feature 
will be taken up separately later on under the heading 
of continuous furnaces). This is probably the reasor 
why, in the case in question, a waste heat boiler was 
installed in connection with a continuous furnace, con- 
trary to usual practice. 

Another exception to the limitations placed upon 
the range of applicability of the waste heat boiler is 
found in the Jron Age, page 45, January, 1915. The instal- 
lation in question consists of the combination of two 
open slot forge furnaces with a vertical waste heat 
boiler. With a furnace of that description, the ten- 
dency of the heaters is to have a very iarge part of 
the flame come out through the slots, leaving but lt- 
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tle for the flues to take care of. For this reason its 
operation requires considerable vigilance on the part 
of the steam engineering department to insure steady 
and sufficient flow of hot flue gas to the waste boiler. 

Turning now to the principal and legitimate field 
of the waste heat boiler namely, that of the coal-fired 
forge furnace, mill furnace for heavy stock, and pud- 
dling furnace, we find that several precautions must 
be observed in the design and in the operation of the 
combined furnace and boiler plant to make its opera- 
tion a success. The furnace doors must be so designed 
and maintained that they are reasonably tight, for this 
reason: In practically all coal-fired furnaces air is 
blown into the ash pit by means of steam jets. The 
pressure in the ash pit is sufficient to maintain a slight 
pressure in the heating chamber of the furnace, say 
between 1/40 and 1/30 of an inch of water. This, of 
course, is done to keep air from entering the furnace 
and oxidizing the steel. If the doors are a poor fit, 
or broken, or partly open, a very large quantity of 
flue gas will be discharged into the mill building. 
Roughly, for each square foot of leakage area, the 
gases of combustion of 100 pounds of coal escape, 
from which figure it will be readily seen that a leaky 
furnace structure, pressure in the heating chamber, 
and a waste heat boiler will not work together. 
Furthermore, heaters must be instructed to keep the 
doors well closed, or if they must be open on account 
of large ingots sticking out through the door, to brick 
up and mud up the remaining opener with great 
care. ee 

The flue leading from the furnace ‘6 the “biter 
should be just as short and direct as possible. If the 
flue is made long, one of two things will happen. 
Kither the flue is made of large cross section. which 
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means a great temperature drop of flue gases between 
the furnace and the boiler, or else the flue is made of 
small cross section, which means considerable pres- 
sure drop or draft loss in the furnace and boiler and 
favors infiltration of cold air. It also renders difficult 
the starting of the boiler unless the latter be equipped 
with a separate heating device, such as an auxiliary 
grate or an oil or gas burner. 


Infiltration of cold air is perhaps the (greatest 
enemy of the waste heat boiler. In Europe it 1s to a 
large extent overcome by the use of internal fired 
boilers, see Figs. 66 and 68, the first of which is an 
English installation, and the second of which is a 
German installation. In the United States water tube 
boilers are used almost exclusively and with them the 
difficulty of keeping the setting tight is always pres- 
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ent.* The best remedy against this condition is to en- 
close the boiler setting with a sheet steel casing about 
4% inch in thickness. ‘These facts explain the state- 
ments made in the early part of the installment that 
only a fraction of the ideal horsepower can actually 
be realized in a waste heat boiler. That fraction de- 
pends principally upon the leakage of hot gases and 
flame from the furnace door, upon the infiitration of 
cold air through the flues and through the boiler set- 
ting and upon heat losses from the flue between fur- 
nace and boilers. The fraction may be as low as 10 
per cent and may be as high as 90 per cent, with an 
average of 70 per cent. 


It is very desirable to equip the waste heat boiler 
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charge their flue gases into one common waste heat 
boiler, because one or more of the furnaces may be 
off for repairs. 


In some European countries, there exist laws 
which provide for the installation of a short circuit 
from the furnace to the stack, so that in case of acci- 
dent to the boilers the gases can be short circuited 
directly from the furnaces to the stack. Since this 
passage is to be used in an emergency only. it can 
regularly be closed by a thin brick wall which, in 
case of necessity can be battered down through a 
small hole in the wall of the flue. The safety short 
circuit is very seldom found in American installations, 
although it insures absolutely uninterrupted furnace 
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with a damper, which damper should be on the low 
temperature side of the boiler. See Fig 66. By 
means of the damper the pressure in the furnace 
can be regulated to furnish the small amount of pres- 
sure desired. It is aiso advisable to install a damper 
between the furnace and the boiler, but this damper 
must never be used as such. It must be used either 
in the wide open or the dead shut position. This 
damper is absolutely necessary if several furnaces dis- 


* This statement should not be taken to exclude the other 
type. Water tube boilers have been used in Europe for waste 
heat purposes, while some internally fired boilers, particu- 
larly of the iocomative type, have been used for that pur- 
pose in the United States. ; 
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operation in case of accident to the boiler. The reason 
for the absence of this short circuit probably lies in 
the fact that, in most installations, continued opera- 
tion of the furnace is impossible anyway after a boiler 
accident, because there is no steam to operate the 
hammer, press, or engine. 

Fig. 67 shows a combination of two forge furnaces 
and a waste heat boiler which is very popular in 
forge plants.+ 


7This illustration was furnished by the courtesy of Tate, 
Jones & Co., furnace engineers, Pittsburgh, Pa. It shows 
an installation made by them. Although the forge furnaces 
are coal-fired, oil firing is used as the auxiliary source of 
heat for the boiler, which arrangement assists materially in 
preventing the infiltration of cold air. 
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Although this type of installation is a very popular 
one, the writer knows of one large forge plant in 
which the waste heat boilers are being removed one 
by one and in which steam is being generated for the 
presses in a separate boiler plant equipped with a few 
large units. The reason for the giving up of the 
waste heat boilers and for the burning of additional 
coal in a separate boiler plant lies in the large amount 
of labor which the waste heat boilers require on ac- 
count of their scattered location throughout the plant. 
All of which teaches that the waste heat boiler is 
particularly well applicable in plants where only one 
waste heat boiler 1s used or where several waste heat 
botiers can be located close together, where the steam 
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is to be used very close to the spot where it 1s 
generated and is used for the purpose of working up 
the steel from the waste heat of which it was produced. 

Although coal-fired furnaces form the most‘ fruit- 
ful field for waste heat boilers, there are other fur 
naces which may profitably be equipped with waste 
heat boilers under conditions favorable to the latter. 
Such conditions are found in the absence or inadvis-. 
ability of regenerators or of other fuel economizing 
devices, in the grouping of several furnaces close to- 
gether in such a manner that a Jarge waste heat boiler 
can be installed with short, well insulated, flues and 
yet is out of the way of the crane, and in tne demana 
for steam close to the furnaces. 


Modern Steel Metallurgical Calculations 


Bessemer Acid. Process—Bessemer. Basic Process—Basic Open 
Hearth Process With Direct Molten Metal—Gold Pig and Scrap 
in Hot Metal Open Hearth Basic Practice. 


By CHARLES H. F. BAGLEY. : 
PART II. 


Bessemer Acid Process, With Molten Hematite Iron 
(Mixed Nos.). 


Oxidation Table—If the steel when blown is to 
contain 0.20 per cent carbon; silicon, trace; manga- 
nese, trace, there will be oxidized per 100 tons et mets) 
charged as shown in Table 1. 


Blast—Taking normal air at 10 degrees C aiid 750 
mm pressure, under which conditions it will contain 
approximately 0.290 tons of oxygen per 1.000 cubic 
meters, and assuming all carbon burnt to CO and no 
free oxygen to pass through unconsumed—there will 
be required not less than 10 (7.95 ~ 0.290) = 2/4 


cubic meters of free air per ton of iron. 


Slag—lIf the slag is to contain 65 per cent acids 
(SiO,), the total slag make will be 5.36 ~ 0.65 = 8.25 
tons; made up approximately as under: 


Per Cent. 
SIO se reecsse- beens 5.36 tons = 65.0 
MnO ........... 1.29 tons = 15.6 
FeO? shi sedaarvae 1.60 tons = 19.4 (Fe = 1.24 tons) 
Total ....... 8.25 tons —100.0 


Yield—The metallic losses and balance sheet are 
approximately as under: 


Dr. Metallic charge...100.00 Cr. Metalloids oxidized.. 7.10 

Ferro alloys (say) 0.70 Fe (as oxide) in slag.. 1.24 
Mechanical ence ie 

Volatilized (say)6.00 

Yield—ingots and scrap 86.36 


Total’ | vested veces 100.70 "FOVAl jchsnataeeeix «100.70 


N.B.—It is well known that in the early and cooler 
stages of the blow CO, is largely produced, and that 
it falls off later as the temperature rises—probably 
due to a portion of the blast passing through the 
metal unconsumed and burning the CO to CO, above 
the surface of the metal. Correspondingly more 


1. 


From paper read before British Tron and Steel Institute. 
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blast is required than as calculated for CO, as above, 
but it is easily supplied, and does not affect the calcu- 
lations in any other way. 


Bessemer Basic Process With Molten “Thomas” Iron 

Oxidation Table—If the steel when blown is to 
contain 0.20 per cent carbon, 0.05 phosphorus, and 
0.20 manganese, there will be oxidized per 100 tons of 
metal charged as shown in Table 2. 


Blast—Taking normal air, assumed dry, at 0.290 
tons of oxygen per 1,000 cubic meters—as before— 
there will be required not less than 10 (7.99 —- 0.290) 
= 276 cubic meters of free air per ton of iron. 

Slag—If the slag is to contain 28 per cent acids 
(SiO, + P,O,), the slag make will be approximately 
6.11 — 0.28 = 21.82 tons of slag, to make which there 
is required burnt lime (at 96.0 per cent CaO in lime 
and 50 per cent CaO in slag) = 11.3 tons. The com- 
position of the slag will be approximately: 


Per Cent 
SiOs: -oéndialee ees 107 tons = 49 
PO ebay iets 504 tons = 23.1 
MnO ........... 2.58 tons = 11.8 
CaQ ceicd ess 10.91 tons = 50.0 
MgO .......... 0.87 tons = 40 
Al:Os .......... ... tons=> .. 
FeO. cd ee noe eae 1.35 tons = 6.2 (Fe = 1.05 tons) 
Totals ........ 21.82 tons —100.0 


Yield—The metallic losses and balance sheet are 
approximately as under: 
Dr. Metallic charge..100.00 Cr. Metalloids oxidized... 7.70 


Ferro alloys (say). 0.70 Fe (as oxide) in slay... 1.05 
Mechanical losses (.. 

Volatilized (say) 6.00 

Yield—ingots and scrap &5.95 

TOtal x6 ais a cans 100. "100.70 Ota. sovicawhedousedt aes 100.70 


Basic Open-Hearth (Talbot) Process With Direct 
Molten Metal—Common Forge Iron. 
Oxidation Table—If the steel before tapping is to 
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contain 0.20 per cent carbon, 0.05 phosphorus, and 0.10 
manganese, there will be oxidized per 100 tons of 
metal charged as shown in Table IV. 


Oxides—If supplied as Fe,Q,, this oxygen would 
represent 8.54 ~ 0.30 = 28.5 tons Fe,O,; or of ore 
containing 65 per cent. Fe (70 + 65 X 28.5) = 308 
tons of ore, introducing 20.9 tons of Fe; and also 
MO, (at 3.0 per cent) = 0.03 * 30.8 = 0.92 tons. © 

Slag Make, Lime, etc.—The total acids present 
now are: 


SiO; from the iron........ 3.86 | 
SiQ0; from the ore.......... 0.92 
S102 from the lime (say).. 0.30 
P:O;s from the tron........ 


= 5.08 tons S10; 


As the slag is to contain 28 per cent acids and 48 
per cent CaO, the total slag make will be 8.52 ~ 0.28 
= 30.4 tons; and the burnt lime required (at 96 per 
cent CaO) will be exactly half = 15.2 tons. 

Slag Analysis—The composition of the slag will 
be approximately as under: 


SiO: ........... 5.08 tons = 16.7 

Oe. oleae rene 3.44 tons = 11.3 

MnO .......... 0.64 tons = 2.2 

CAO) ‘Sisaameecic. phe . at 48.0 

MEQ se ssarede aks *, at 5.0 

AlsOs, ete. ..... wees cae. at 2.0 

BOG 2k scan’ 4.50 tons = 148 (= 3.50 tons Fe) 
Totals ........ 30.4 tons =1000 


Vhe metallic balance sheet will be approximately 
as under: 


10 


Dr. Metallic charge. 100.00 Cr. Metalloids oxidized... 7. 
20.00 Ke (as oxide) in slag... 3.50 


Fe from ore... 
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dized in heating up the cold pig or scrap. To avoid 
chilling the molten metal all cold pig and scrap, to- 
gether with most of the lime and oxides required. 
should be charged first and well heated before the 
metal is poured in. How far this heating should be 


carried is a matter of judgment; for if not hot enough 
the metal will chill—or even set—on the bottem and 
round the cold stock, and a long time will be spent 
in getting heat to “lift” it before a “clear” boil will 
set in. On the other hand, if overheated—say to the 
point of incipient fusion—and heavily oxidized, a 
violent reaction immediately occurs with the molten 
iron, and the furnace boils over; the half-spent slag. 
laden with excess oxide, etc., pouring out of the slay 
notches and doors to waste. This is the principle of 
the “Monell” process. Such reactions do the furnace 
no good, and a heavy foaming slag is usually left 
which takes some time to “clear.” There may not 
then be’enough of it left to do the work, and fresh 
additions of lime and oxides (cold) are needed to 
make good the loss and complete the process. Con- 
siderable loss of time and output as well as of mate- 
rials results. A mean should therefore be aimed at 
between these limiting conditions—just short of get- 
ting such reactions—at which neither the molten 
metal is chilled, nor the slag lost as above, and a 
“clear boil” obtained in the minimum of time with- 
out loss of heat or of material. With a little expert- 
ence on a given furnace, a rule can be laid down stipu- 
lating a definite time allowance (say two hours) for 
heating the scrap, etc., before the metal is charged. 


The calculations and results are similar to those 
for ordinary cold pig and scrap charges of similar 


Ferro alloys (say) 0.70 Mechanical losses proportion (due allowance being made for the absence 
Volatilized To 4.00 of sand), provided no slag be lost by such reactions. 
Yield—ingots and scrap.106.10 If a refining mixer plant is attached to the basic open- 
Total ........... 120.70 Total o.........0008. .120.70 hearth steel department, it may be used within its 
Table 1. 
Tons Tons Tons 
Carbon from 3.80 to 0.20 = 3.60 requiring oxygen 4.20, producing 840 CO gas 
Silicon from 2.50 to ... = 250 requiring oxygen 0.57, producing 1.07 SiO: 
Manganese from 1.00 to ... = 1.00 requiring oxygen 0.29, producing 1.29 MnO 
POU wo eb tice wweeae ec eek 7.10 7.95 6.65 solids 
Table 2. 
Tons Tons Tons 
Carbon from 3.20 to 0.20 = 3.00 requiring oxygen 4.00, producing 7.00 CO gas 
Silicon from 0.50 to ... = 0.50 requiring oxygen 0.57, producing 1.07 SjO: 
Phosphorus from 2.25 to 0.05 = 2.20 requiring oxygen 2.84, producing 5.04 P:O., 
Manganese from 2.20 to 0.20 = 2.00 requiring oxygen 0.58, producing 2.58 MnQ) 


Cold Pig and Scrap in Hot Metal Open-Hearth Basic 
Practice. 

A proportion of cold steel scrap—up to 50 per cent 
—may sometimes be worked to advantage in direct 
hot metal practice, especially with a common iron, 
and has the effect of diluting the impurities of the 
iron and so reducing the consumption of lime and the 
make of slag in similar proportion. The oxides con- 
sumption and the metallic vield will fall in heavier 
proportion, owing to the large amount of metal oxi- 
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7.99 8.69 solids 


heating capacity for melting steel scrap; and the metal 
will be improved for the steel furnaces in being 
diluted with nearly pure iron, in which the chief 
metalloid is manganese. Steel scrap has, of course, 
no direct oxidizing effect on the molten iron, but wil! 
reduce its carbon, silicon, and phosphorus contents 
by dilution; its effect on the manganese depending on 
the percentage of manganese it contains. However. 
both silicon and manganese are subject to oxidization 
in the refining process, Scrap melting, however, re. 
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Table 3. 
Bessemer Process. 
Acid Proces. 


Pig Iron Used. Hem. M. Nos. Spec. Hem. 
Oxygen required (tons) ..........0... 0000.0 cee ees 7.95 5.31 
Equivalent air per ton .........00.-000000 ccc cc eee ee 270 M3 183 M3 
Total products to slagi.....00.00. 0. ccc cece nee et teens 6.65 3.01 
Ota ACids) sc ccwi tee aed has or ace uioes Naeseae sewed saunas: 5.36 2.14 
Slag make at 65 per cent SiOs..........00 0.00. cece eee 8.25 3.30 
Slag make at 28 per cent acids......0 0.0.0.0. eee sas os 
Burnt lime (for 50 per cent CaO).. Sr eee eee erry Tere ce ree . : 
Slag Analysis: a Sacha heee eteealael tate elon 5.26 = 65.0 2.14 = 65.0 
BNIB? ee wo Sig Bh OR AE ead ae ae ee hed YE iis wid a eed ak ei 
1 670 Sateen aeoenne see wee ny ne ee ee eR wo 129 = 15.6 0.87 = 264 
CBO ieee wae ner eee a Serato Os eee ea 
MO aes is Pe each land fot ee, Bet an eee aio S 
PTO a hied ance Re ak men ceranin cate Me tinhS ce oremen te ee fa 
CO edn ah, bind Ser die RES cea ees ais ea eh aslo ee 100= 194 OB 86 
TVOtals: oscil Sak elle tl ate, Saks ues ax lng So Gabe ecm 8.25 =100.0 3.30 =100.0 
Metallic Balance Sheet: . 
Dr. Metallic charges ......0. 00.00.02 ee 100.00 100.00 
Ferro alloys (say) .....0...... 0.0. c cc cect canteens 0.70 9.70 
"TP OUAlS 42 hate Gens an Con oe a due Meese tty Be diosed de 100.70 100.70 
Cr. Metalloids oxidized .....000...0..0.0..0.00000 2000 Fee. 7.10 4.60 
Fe (as oxide) in slaz.......000000 00.0 cece eee 1.24 0.22 
Mechanical losses 6.00 6.00 
Volatilized (San Al aa voto umeee its bath 2 Gees 86.36 89.88 
Yield—ingots and scrap ............0...00 0.00 ccc eee ee ——__-—_— ——$__— 
MOLAL Ss ie ttdte Maginnis eine guts imc Pala td Wane Calne Siannatiae | 100.70 100.70 
N. 


with consequent slight increase in Fe loss (as oxide) in the slag. 


Tabulated Results per 100 Tons of Iron Charged. 


Basic Process 
Com. Forge. 
4 


15.5 


26.00 = 100.0 


100.70 


“Thomas.” 
276 M3 
8.69 
6.11 
21.8 
11.3 
1.07 = 49 . 
504 = 23.) 
2.58 = 118° 
at 50.0 
at 4.0 
135= 62 


21,82 1000 


100.00 
0.70 


1C0.70 


B—MnO being more volatile than FeO will usually be lower than as calculated above—its place being taken by FeQ, 
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- Table 4. . 
Tons Tons Tons 
Carbon from 3.50 to 0.20 = 3.30 requiring oxygen 4.40, producing 7.70 CO gas 
Silicon from 180 to ... = 1.80 requiring oxygen 2.06, producing 3.86 SiO: 
Phosphorus from 1.55 to 0.05 = 1.50 requiring oxygen 1.94, producing 3.44 P:O; 
Manganese from 0.60 to 0.10 = 0.50 requiring oxygen 0.14, producing 0.64 MnO 
"POta ls: Sac uareentah.ak ea nees 7.10 8.54 7.94 solids 
. Table 5. 
Basic Open-Hearth (Talbot) Hot Metal Process. Tabulated Results per 100 Tons of Pig Iron. 
1. 2. 3. 4. 5. 
Pig Iron Used. Hem. Hem 
(M. Nos.) (Spec) Com. Forge. Com. Basic. “Thomas.” 
Metalloids oxidized (tons) .......0. 0.0.00 00 ccc tenes 7.10 4.60 7.10 6.20 7.70 
OMY REM FO QUIT 6.554 ad we tale eth red Bo ty Seed ae EOE 7.95 5.31 8.54 6.98 7.99 
F.quivalent FesOs at 70 per cent Fe...........0... 0.00.0 cece eee _ 26.2 17.6 28.5 23,3 26.7 
E.quivalent ore at 65 per cent Fe... 0... cee 28.2 19.1 30.8 25.1 28.8 
Pe -M tl Oduced: 4.605 nk halond aban eit t bea decsci acy nn ink bt we 18.3 12.3 20.0 16.3 18.7 
SiO: introduced at 3 per cent of ore............0...0..0 00020005 0.84 0.58 0.92 0.75 0.86 
Acids: LOMMINECtal vitae ree ose en ba ene ate ee er ewes 5.36 2.14 3.86 2.14 1.07 
SiQ24 from oxides ...0.0.00.0.00 0000000 ee 0.84 0.58 0.92 0.75 0.86 
frOUT MING. a wees eh ods tla oe ened os ou oegalahebeedawan snk 0.22 0.10 0.30 0.21 ().26 
POs from metal ess y.cesec base da mddd bu angie bh ocd doeenks ae ~ 3.44 2.75 5.04 
«MT Otel AACIdS: 2352415 ghee a Neti bet cute bee ao tee ea eas 6.42 2.82 8.52 5.85 7.23 
Slag make (at 28 per cent acidS)......... 0.0... cece ee ee lees 22.92 10.1 30.4 20.9 25.9 
Lime required (for 48 per cent CaO) .................000 ee eee 11.5 5.0 15.2 10.5 13.0 
Stag Amalysis: (SiO: ..........0.0....0. 000050. Re re Pane 6.42 = 28.0 — 280 5.08 = 167 3.10 = 148 219 = &4 
BD ee. sete ch Saat hntee sis, A eh Oe ee da a tetris LA aR es si .. 344 = 11.3 275 = 13.2 504 = 19.5 
Min! euch oaechlent ng til ie Shed Aue ih elaine 1.29 = 56 O87 = 86 064= 22 120= 62 258 = 100 
CBF a kats tet eae el ae ets Bt at 48.0 at 48.0 at 48.0 at 48.0 at 48.0 
IN oie dina este, aid cht Sete onc ep dyicltas eeaa ire hate at 5.0 at 5.0 at 5.0 at 5.0 at 50 
41,0; Rela GU eNotes a BE ach eS “ecdeetuict taka eee 8 We tees Fences ee ereep de a Mee ce at 2.0 at 2.0 at 2.0 at 2.0 at 20 
COD a etchated totes. Gududariniom Uitte Gee ktinis Ginna wis 4 Soin ont oad 261 = 11.4 085 = 84 452 = 148 2.26 = 108 181 = 7.0 
Ot AISS aoces hon rane ee eel ek oS She Pe ehhh ewe 22.9 ==100.0 10.1 =100.0 30.4 =100.0 09 =1000 25.9 =10(0.0 
Metallic Balance Sheet: 
Dir Metalic chabge: eves axteeien abuse Gousha reid eden titecnst 100.00 100.00 100.00 100.00 100.00 
Fe fEOin Ore: 4.4sbceodeatog eas ih aes ete kes 18.30 12.30 20.00 16.30 18.70 
Berro-alloys'<(say ). etek sd be hos ed eo een Sue eee Res 0.70 0.70 0.70 0.70 0.70 
Ol OLAS) acts ad tale is teh i we See, whe, yh Oe 119.00 113.00 120.70 117.00 1940 
Cr: Metalloids oxidized .....0 .0................. 7.10 4.60 7.10 — 6.20 7.70 
Fe (as oxide) in slag... 0... 2.03 0.66 3.50 1.76 1.41 
Mechanical losses 
Volatilized (Say) avadctoete tele whiten Sens 68 Sen 4.00 4, 4.00 4.00 4.C0 
Yield—ingots and scrap 2.00.00... 000.000.0000 ce ce eee 106.57 103.74 106.10 105.04 100.20 
OURAN. 8c Sastre cua ncnaia dateas aac R ead wear Aa ees 119.00 113.00 120.70 117.00 119.40 
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quires heat, and can only be done at the expense of 
refining, unless the mixer has capacity to spare. 


Cold Pig Iron and Scrap Processes. 


Where cold pig iron and scrap are to be used. 
account should be taken of 

1. The average analysis of the mixture. 

2. The sand coatiag—if any—on the pig iron. 

3. The oxidation of the charge in melting down. 

The last item is somewhat variable and indetermi- 
nate, depending largely on the local furnace and melt- 
ing conditions, and time taken in charging and melt- 
ing down, etc. It may be assumed, however, that both 
pig iron and scrap are equally liable to oxidation by 
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the flame, so that the whole charge should be dealt 
with on the same lines. Further, by analogy with 
reheating (mill furnace) practice, it seems probable 
that the Fe loss will range between 4 and 6 per cent— 
say, 5.0 per cent mean, and that the Fe thus lost will 
exist as the magnetic oxide, Fe,O,, containing ap- 
proximately 72.5 per cent Fe and 27.5 per cent oxygen. 
The figures will then be approximately: 


Loss in melting down (say) 5.0 per cent of the total 
weight charged. 

Equivalent, FesO. = 7.00 per cent (approximately). 

Oxygen brought in = 1.90 per cent (approximately). 


These assumptions and values may not be strictly 
correct, but they will serve as a basis for calculations, 
and will be found reasonably accurate. 


Increasing Wet Gas Washer Efficiency 


Suggests Use of Corrugated Sheets for Baffles in Blast Furnace 
Gas Washer to More Thoroughly Clean Gas and to Increase 
Available Cleaning Surface. 

By GEORGE B. CRAMP. 


- 


The principle of thorough and efficient wet wash- 
ing of blast furnace gas as applied to the design, con- 
struction or operation of wet washers, is the sub- 
division of the gas volume to be washed, into as small 
bodies as possible and practicable, and bringing these 
subdivided bodies of gas into intimate and positive 
contact with as small an amount of wash water as will 
clean the gas to the desired point of dust content with- 
out too great a reduction in the temperature of the gas. 

Positive contact of gas with wash water is secured 
best in those types of washers having sprays of water 
directed on baffles between the washed or sprayed 
surface of which the gas must pass in order to travel 
from the gas inlet to the gas outlet of the gas washer. 


The efficiency of these types of washers depend. 


upon the uniformity of water distribution; upon the 
uniformity of baffle arrangement and upon the amount 
or area of baffle surfacc, provided the baffles are 
arranged sufficiently close to split up the gas volume 
into as small bodies as possible and practicable. With 
these conditions in the gas washer it must follow that 
the greater the baffle area the greater the positive con- 
tact of gas with wash water and the cleaner the gas 
with a resultant use of less water, and less reduction 
in the temperature of the gas. 


The spray nozzle has been developed to the degree 
of perfection where it can be depended upon to de- 
liver a comparatively uniform spray of water over a 
given surface under specified conditions, and it only 
remains to judiciously arrange. numbers of them to 
secure a uniform distribution of water over any area 
greater than one nozzle spray alone will cover. 

With a uniform distribution of water provided, the 
vital point in wet gas washer design construction and 
uperation is the proper selection of the baffle shape to 
be used in the washer, consideration of several shapes 
for which follow. 


Fig. 1 shows two verticle plates a given distance 
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apart between which the gas passes upward and the 
spray water either drops down between the plates 
or flows down the surfaces picking up dust from the 
yas that comes in contact with it. As the gas, being 
directed straight upward between the baffle plates will 
tend to travel straight up, the central core of gas does 
not come into intimate or positive contact with the 
wet surface of the baffle plates. Though it does meet 
the spray falling between the plates the action of the 
gas in traveling between the plates is so rapid that 
the spray is blown aside and onto the surface of the 
plates. These plates perform their function in confin- 
ing the gas to narrow channels but being straight do 
not entirely prevent the channeling of the gas between 
them. 


It would seem then that a very desirable baffle shape 
would be that shown in Fig. 2. It is readily seen that 
the courses sloped at about the angle shown would 
chute the films of water flowing down their surfaces 
from the upper surface of one course to the upper sur- 
face of the next lower opposite course while the under 
sides of each course would remain unflushed by water 
which would result in the deposit of moist dust on 
these surfaces. This deposit would increase until the 
washer would become clogged or a very heavy stream 
of water would be necessary to remove the deposit. A 
further objection to this shape is that it is not a com- 
mercial shape or one often met with even under special 
conditions, and by reason of its contours it could not 
be bent to fit within a cylindrical shell of a gas 
washer. To attempt to arrange straight plates of this 
shape in a cylindrical or square shell of a washer would 
result in dead ends which are undesirable because they 
do not maintain the uniformity. 


The shape which would lend itself for use as wet 
gas washer baffles is the corrugated sheet represented 
in Fig, 3. The corrugated shect is a commercial shape 
in very general and increasing use for many purposes, 
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and can be readily bent without deformation of its 
corrugations to fit within a cylindrical shell of a gas 
washer. The corrugations are a mean between the 
two extreme shapes shown in Figs. | and 2, and per- 
mit the wash water to flow evenly down the entire 
corrugated surfaces of the plates while preventing the 
gas from traveling in a straight line but causing it to 


deviate, eddy and wind its way between the plates. 


and bringing it time after time into contact with the 
perfectly flushed surfaces of the baffles and in so doing 
removing a far greater amount of dust from the gas. 

The corrugated plates could be spaced and_rigidly 


held in the desired position by a simple indentation 
of the corrugation shown in Fig. 3 and Section A-.\. 
The indentations may be provided at odd points in 
sufficient number to equally space the plates apart 
when one plate is set against another. The indenta- 
tions may be further shaped so as to be in the direct 
path of the wash water and thereby being thoroughly 
flushed. | 

Baffles arranged thus in a cylindrical washer wou! 
give a uniform condition throughout the entire section 
of the washer, and an enormous baffle area greater 
than can be secured with any other known practicable 
shape. 

The outline of gas washer shell is probably of less 
importance than the arrangement of spray nozzles and 
the shape and arrangement of baffles. However this 
matter will bear careful consideration. 

The shell should be cylindrical in shape. The gas 
may enter the side of the washer near the bottom and 
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leave the washer above the tops of baffles either cen- 
trally or at the side. This arrangement would leave 
the entire section of the washer free for filling in with 
baffles. The diameter of this shell could be less than 
the arrangement shown in Fig. 4 for an equal area of 
bafHe surtace, but the difference in diameter is so 
small that this feature is outweighed in importance 
by the points of advantage gained in the construction 
shown. One advantage is the entry of the gas in the 
center of the washer. The gas being directed down- 
ward on entering the washer tends to drop the heavier 
bodies of dust immediately into the pool of water al- 
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ways maintained in the bottom of the washer. The 
gas then tends to distribute itself uniformly about the 
center of the washer and begins to rise upward 
through the baffles. A further advantage is gained by 
this construction in that it may be readily used as a 
water seal valve. A further point of advantage of the 
larger diameter shell is gained in the shaping or bend- 
ing of the baffle plates. the larger the radius of bend 
the easier the plates are shaped and the less deforma- 
tion of corrugations will occur. 

As the gas rises to pass through the lower or first 
set of baffles it strikes the thin edges of the plates an‘ 
is immediately cut up into annular cylindrical bodies 
of about % inch in thickness, these films of gas pass 
between the wavy surfaces of the baffle plates meeting 
a fiim of water flowing down each plate with which 
the gas comes into frequent contact dropping the dust 
within it as it passes along, the water continuing its 
downward flow continues to pick up dust by contact 
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with the gas and keeps the surfaces of the plates 
washed free from deposits of dust. 

The rough or heaviest dust along with consider. 
able of the finest dust is washed out of the gas in pass- 
ing through the first set of baffles, after which the gas 
travels through the second set of baffles which do the 
final cleaning and are spaced 3/16 inch apart. In pass- 
ing through the first set of baffles each cubic foot of 
gas is subjected to about 160 square feet of washing 
surface and in the second set to about 320 square feet. 
For a modern turnace installation with a gas inlet of 
6 0” in diameter and a gas washer shell diameter of 
12’ 0” the total area of the first set ot baffles would be 
about 14,000 square feet and the second set about 
28,000 square feet. 


As the gas passes through the washer it drops its 
dust burden and the temperature of the gas is reduced 
in relation to the amount and temperature of water 
used. The gas may pick up some moisture in the 
form of vapor but if the gas is thoroughly cleaned of 
dust and the temperature is not greatly reduced the 
desired result is obtained, particularly when the gas 
is to be burned under boilers or in hot blast stoves. A 
lower temperature is probably more desirable for gas 
engines though if a mean temperature of cleaned gas 
can be allowed for all three purposes this washer will 
wash the gas sufficiently clean for all purposes. 

Though the moisture within the gas in vapor form, 
may not be reduced without the reduction of the tem- 
perature of the gas thus condensing the vapor, at least 
any entrained moisture in the form of drops of water 
or even a very fine mist that the gas will always pick 
up and carry with it on leaving the gas washer, may 
be removed bv subjecting the gas to impingement 
against additional baffle surface that is not kept 
sprayed. The principal applied here is the same as 
that in the removal of tar mist or fog from coke oven 
gas by causing it to project itself at a comparatively 
high velocity against a plate surface in small jets so 
that every particle of gas comes in contact with the 
baffle surface, and in this type of blast furnace gas 
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washer the same results are obtained by narrowing 
down the washer shell at the top and inserting baffic 
plates ' inch apart. ‘The gas is thus caused to in- 
crease in velocity and hurl itself rapidly in smal!) 
bodies 14 inch in thickness against the corrugations 
of the baffies and causing the entrained moisture to 
impinge on the surfaces and as more moisture collects 
it will form into drops and gradually flow down the 
baffles helping to keep the surfaces wet and acting 
also as a means of cleaning the gas of any remaining 
impurities. 

If the gas is not caused to come again into contact 
with a spray of water after leaving the dry baffles it 
will pass out of the washer as free from entrained 
moisture as it is possible within one piece of gas clean- 
ing apparatus to make it. 


Within an annular space of 6’ 0” inside diameter 
and 9’ QO” outside diameter there may be arranged 
more than 20,000 square feet of impinging surface 
with the plates spaced 1% inch apart, one cubic foot 
of gas receiving the cleaning effect of 480 square feet : 
thus in a height of 15’ 0” one cubic foot of gas receives. 
the cleaning and drying ettect of nearly 1,000 square 
feet of baffle surface, and the whole gas volume in 
traveling through the washer receives the total clean- 
ing and drying effect of 62,000 square feet of baffle sur- 
face. 

Spray nozzles may be inserted above the dry 
baffles to flush them should dirt tend to collect upon 
them. These sprays may be connected up with the 
furnace by means of a pressure operated regulating 
value which will open the spray nozzle feed line when 
slips occur at the furnace and insure the thorough 
cleaning of the gas during a furnace slip. When this 
is done the gas will not receive the benefit of drying 
surfaces as above described. 

This construction being of the positive type of 
washer it should insure the thorough cleaning of the 
dirtiest gas with the minimum of wash water con- 
sumption and the least reduction in the temperature 
of the gas and a minimum moisture content. 


Foreign Steel Standards Compared to Ours 


Although American Practice Outstrips Foreign Competition in 
Tonnage and Cost, Higher Quality Is Predominant Characteristic 
of European Steel—Testing Methods More Exacting Abroad. 


By MAJ. F. F. MACINTOSH. 
PART I. 


The following is taken from a paper read by the 
author before the Engineers Society of Western Penn- 
sylvania. Maj. McIntosh was detailed as a liason 
officer from the inspection division of the Ordnance 
Department to visit England and France to study, 
from the point of view of a metallurgist, the methods 
of inspecting and of manufacturing ordnance material 
in those countries. Many interesting features of for- 
eign practise are pointed out by the author. He draws 
the general conclusion that while this country has 
outstripped foreign competitors in tonnage and -cost 
that we have much to learn from our allies as to high 
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standards of physical quality in manufacturing steel. 

I should say that the most striking feature of the 
foreign steel making practices is the fact that. they 
make their additions in the furnace and test carefully 
to make certain that the steel is right before it is taken 
out of the furnace. They will not take sick metal out 
of the furnace and rely upon medicine in the ladle 
to cure it before it solidifies in the mold. This is true 
of the English acid practice and of the French acid 
and basic practices. I cannot say anything in regard 


. to English basic practice, as the only basic practice 


which I watched in England was an occasional basic 
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furnace making acid remelting scrap from nickel and 
nickel-chrome turnings. 


It would not do, at this time, to attempt to describe 
in detail the practices followed at the different plants 
studied in England. There are differences from plant 
to plant, and from melter to melter in the same plant. 
I will try to make a summary of the practices charac- 
teristic of all of the English work. 


Additions are never made to a heat until it is com- 
pletely melted and is hot. An effort is made, particu- 
larly on heats containing nickel-chrome scrap, to melt 
with a neutral or a reducing flame. At one plant the 
temperature of every heat is checked by means of an 
optical pyrometer, and no additions are made to the 
heat until it has reached the temperature of 1,600 de- 
grees C. At this same plant the temperature of the 
metal as it leaves the furnace is observed by means 
of an optical pyrometer and 1s regularly recorded. ‘he 
management of this plant realizes fully, I believe, the 
limitations and shortcomings of the optical pyrometer, 
but claims, however, that it is highly advisable to use 
it. Its value is considered to lie in the moral effect 
which it has upon the workmen, and in the permanent 
record which it helps to give of the conditions under 
which each heat was manufactured. Experience has 
shown that the workmen first scoffed at the instru- 
ment, then became curious about it and tried to check 
it against the human eye, and finally reached a point 
where they have enough respect for the pyrometer to 
consider it as a check upon their ability to judge tem- 
perature, and show considerable pride in being able to 
foretell by the eye what the reading of the pyrometer 
will be. The optical pyrometer, usually of the Fery 
type, is used much more for all kinds of work in both 
I¢ngland and France than is the case in this country. 


It is universally considered important to have heats 
well melted and hot before any additions are made. 
It is considered of even more importance to have the 
heat thoroughly deoxidized and hot before tapping. 
Any free iron oxide in the slag at the time of tapping 
is considered to be fatal, and the slags in some practice 
will run as high as 60 per cent silica. The hot, highly 
acid slag has a deoxidizing effect on the metal. The 
slag should be hungry for bases, and if analyses of the 
slag before and after the addition of deoxidizing agents 
show that the slag has been deoxidized by the addi- 
tions, then it would be said that the slag had not been 
sufficiently acid at the time the deoxidizers were 
added to the metal. The condition of the slag is 
watched with as much care as is the condition of the 
metal. Towards the end of a heat the slag should not 
show any dark colored streaks. These dark colored 
streaks or spots in the solidified slag are supposed to 
indicate that the slags contain free oxides. With free 
oxides in the slag the metal could not be properly 
deoxidized. 


The deoxidizers are all added to the metal in the 
furnace, and samples of metal are tested by forging 
before the heat is tapped from the furnace. The old 
method of taking test samples which are allowed to 
cool under a layer of slag is quite generally followed 
and they seem to consider the appearance of the sur- 
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tace and fracture of this test a reliable index of the 
condition of the heat. 

The ladles are merely dried out by means of wood 
or coke fires, and would be considered as cold ladles 
in this country. Yet a 40 or 50-ton heat of steel will 
be teemed through a 34 or %-inch nozzle without 
leaving a skull in the ladle. It requires a. hot and 
thoroughly deoxidized metal to meet this requirement. 
Observation of the finished machining operations ‘and 
the physical testing of these steels shows a metal very 
free from inclusions of foreign material. There is a 
marked difference in this respect between the English 
steels and the American made steels; a difference in 
favor of the English steel. 


It is the belief of well informed English steel 
makers that deoxidation in the ladle brings about 
chemical reactions which result in non-metallic mate- 
rials, such as silicates, oxides, sulphides, etc. These 
reactions, giving non-metallic materials, are still going 
on as the metal solidifies, and this reaction results in 
numerous small non-metallic inclusions scattered al! 
through the metal. The fact that inclusions of this kind 
are much more numerous in American steels than in 
Ienglish steels indicates the soundness of their conten- 
tion. If our cannon steels were forced to meet bend- 
ing and impact tests as are the English steels, this 
matter of small foreign inclusions would immediately 
become a matter of grave importance. 


The outstanding feature of the English ladle prac- 
tice 1s the use of small nozzles, and, in many cases, 
the use of more than one nozzle on a ladle. On heats 
running up as large as 80 tons, nozzles from 3% to 1 
inch in diameter will be used. The fact that large heats 
are teemed through such small nozzles without leav- 
ing a skull in the ladle indicates clearly the tempera- 
ture and character of the steel. In order to teem large 
heats of steel through small nozzles, many manufactur- 
ers resort to a composite nozzle; that is, a nozzle oi 
which the forward part, or the part towards the out- 
side of the ladle is made of magnesite and the inner 
part is made of clay. These nozzles are made in two 
pieces and fit together. I have measured a 34-inch 
nozzle of this type through which a 40-ton heat of steel 
was cast, and the magnesite portion of the nozzle was 
practically of the original size. It is very common, but 
not universal, practice to use two stoppers and nozzles 
ona ladle. In such cases a 34 or %-inch nozzle is the 
nozzle through which the heat is to be teemed. The 
second nozzle is held for an emergency, and will vary 
from 11% to 2 inches in diameter. 


All of the large work is top-cast, and bottom cast- 
ing is resorted to only in cases where it is desirable 
to secure a particularly good surface on the ingot. or 
to cast a large number of small ingots at one time. It 
seems to be a general belief of the English steel makers 
that bottom-cast ingots contain more inclusions of 
foreign material and are less sound than the top-cast 
ingots. In one instance I was shown the results of a 
series of experiments on bottom poured steel for axles. 
which gave from 8 to 10 per cent rejection of materia! 
for dirty steel. The same material, top-cast, gave a 
rejection of about cne-tenth of 1 per cent for dirty 
steel. 
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On all large work, hot tops are used and the ingot 
is placed on a bottom plate containing a good-sized 
pouring basin, ° 

The question of inverted ingots for forging work 
of this kind has resolved itself largely into the ques- 
tion of the character of the particular forging for which 
the ingot.is to be used. It is generally conceded that 
an ingot cast with the large end up and hot top will 
give the maximum degree of soundness along with the 
maximum horizontal extension of segregation. The 
same casting, with hot top and small end up, gives 
less horizontal extension of segregation and confines 
the segregation and unsoundness more to the vertical 
axis of the ingot. 

The English are carefully studying the design of 
ingots with reference to the character of the metal in 
the finished forging. They realize that there are some 
factors more important than the percentage of reduc- 
tion in forging. 

I fear that our specifications contain requirements— 
such as a requirement of a four-to-one reduction in 
‘orging—which are matters of tradition and inherit- 
ance, rather than scientific principles. There 1s evi- 
dence that our requirement as to reduction in forying 
is one of these traditions, and that it does not work to 
give us the best possible steel in the finished gun. 

The English method of attacking this problem is 
largely by means of taking sections of finished forg- 
ings, and also sections of ingots, and etching them with 
an acid cupro-ammonia reagent which displays to the 
unaided eve the original ingot structure in the ingot 
itself, or in the finished forging. This is a very inter- 
esting line of work which is giving valuable results to 
those who are following it up. 

The most striking feature of the I:nglish forging 
practice was the heating of the metal for forging. In 
all cases, forgings are heated in coal or gas-fired fur- 
naces. These furnaces give a soft, even heat without 
excessive scaling of the forgings, or spotty heating, 
or danger of overheating. 

To my mind, there is no room for dispute as to the 
relative value of coal or gas for this work as compared 
with oil. I believe that the sharp cutting flame of the 
oil-fired furnace has been the source of a large amount 
of trouble, and the cause of injuring much steel in this 
country. This sharp cutting flame is not only hard 
on the metal, but is very destructive to furnaces, where- 
as the soft, even heating of the coal or gas-fired fur- 
naces gives metal in which the heat is well soaked 
through, metal which has not scaled badly, and gives 
iurnace life much greater than can be obtained with the 
best oil-fired furnaces. In many instances waste-heat 
boilers were used to very good advantage on the forg- 
ing furnaces. 

It is common practice to use crescent-shaped or V- 
shaped dies for forging but, in one or two instances, 
large manufacturers were using straight-faced dies 
with excellent results. 

The temperature of forgings was rather carefully 
watched at all places. In most cases the workman’s 
eve would be checked up from time to time by use 
of an optical pyrometer. 

It was the general custom to heat the forging to 
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about 1,250 degrees C. With the use of coal-fired fur- 
naces, there was much less danger of local or general 
overheating of this work than would be the case with 
oil, working at this temperature. It is very easy to 
understand how metal heated to 1,250 degrees C. in 
an oil-fired furnace could be locally damaged bv over- 
heating, or by superficial heating. 


Some of the most successful manufacturers were 
careful to stop all work on a forging when its tem- 
perature had fallen to 800 degrees C. 


One metallurgist held very strongly that it was 
his belief that the temperature at which forging should 
be stopped was not so much a matter of where the 
critical point of that steel lay, as it was a matter of 
the physical strength and characteristics of the metal 
at different temperatures. He felt that the danger 
point in forging would vary with the character of 
the steel with reference to its chemical composition, 
rather than with reference to its critical point. This 
is an interesting belief which is grounded on experi- 
ence rather than on theory. The general experience 
of all forgers seem to be that forging at too low a 
temperature might cause internal tears in the metal. 


I believe that our English cousins would be amazed 
at the beautiful equipment and at the facilities which 
we have for heat treatment in this country. They 
are old hands at the-heat treating game, and do not 
take it quite as seriously as we have done. Their ex- 
perience scems to point to the fact that if they make 
good steel and forge it properly, they will have a 
wide latitude in the forging and in the heat treating. 


I should say that more than 50 per cent of the 
cannon forgings are heated in horizontal furnaces. 
The quenching is always done in a vertical , >sition. 
The pyrometric equipment on these heating furnaces 
is very simple indeed. In most cases is consists large- 
ly of the workman’s eye, aided either by water 
pyrometers or an optical pyrometer. 


For drawing or tempering work, pyrometers are 
much more generally used. Base metal couples are 
used for this work. In many instances the forgings 
are turned by chains during the tempering operation. 
The general practice is to inform the workman that 
such and such forgings are to be heated to 1,600 de- 
grees F., or whatever the desired temperature may be. 
The workman places the forgings in the furnace, ex- 
amines them from time to time, and when he believes 
that they have about reached the desired temperature 
he will check his eye either with an optical pyrometer, 
or by means of the Seaman water pyrometer. Occa- 
sionally thermo-couples are used for this work, but 
nowhere will one see the elaborate pyrometric equip-’ 
ment which ts to be found in this country. 


When the forging has finally reached the desired 
temperature, it is kept at that temperature for a short 
time, varying from 15 to 30 minutes, removed from 
the furnace and quenched. In general, the quenching 
temperatures used are higher than those employed in 
this country, and the time of heating is much shorter. 
A comparison of their results with ours would indi- 
cate that in most cases we have followed theory too 
closely. 
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Olsen Universal testing machine for making tensile, compression and transverse tests. 


Practical Notes on Physical Tests of Steel 


The First of a Series of Three Articles Dealing With the Physical 
Tests of Metals—Details of Testing and Testing Machines. 


First Article Deals 


With Tensile and Compression Test. 


By AUSTIN B. WILSON. 
PART I. 


All engineering materials are subject to varied and 
complex stresses which are impossible to calculate, 
and which cannot be duplicated in testing. Some 
factor of the test must be greatly exaggerated to pro- 
duce rapid failure and this it must be obvious, alters 
greatly the working conditions. In view of this the 
fundamentals in physical testing are that one physical 
property must be tested at a time and that the results 
myst be comparable regardless of the size of the test- 
piece within reasonable limits. 

There are two classes of. tests in use, “static” tests 
in which the load is applied slowly, such as in tensile 
tests, and “dynamic” tests where the load is applied 
more or less rapidly, as in impact tests. 

Before describing the details of testing, testing 
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machines, etc., it will be well to briefly define the 


terms which will later be used. The “tensile strength” 
is the maximum load in pounds per square inch which 
the material can stand without breaking. The “elastic 
limit” is the load at which the first permanent set 
occurs. The “yield point” is the load at which in low- 
carbon steel the first noticeable elongation takes place. 
In bronzes and high-carbon steels it is the load at 
which under tension the metal stretches one-half of 
1 per cent of its original length. This is an arbitrary 
point set by the A. S. T. M. for comparative purposes. 
“Elongation” is the increase in length which a bar 
undergoes when subjected to sufficient tensile stress 
to cause fracture. “Reduction of area” is the amount 
of contraction of cross-section which takes place in 
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the bar at point of breaking. The elongation and re- 
duction of area are, in pieces of the same material. 
very good indications of the ductility which may be 
expected. All of the above properties may be easily 
determined in making a tensile test. 


The elastic limit or the yield point should always 
be determined in testing as this has possibly the most 
important bearing on the service which may be ex- 
pected from the material in question. Up until this 
point has been reached we have been dealing with a 
purely elastic material, but once this point has been 
passed, the metal is more or less plastic and failure 
iS comparatively rapid, even though no stress ap- 
proaching the maximum limit is placed upon it. The 
“proportional limit” is in reality the correct designa- 
tion for this point instead of “elastic limit” as it 
marks the load at which the strain ceases to be pro- 
portional to the stress. 


The testing apparatus of which illustrations will 
be shown and the tests which will be described in this 
series are only those with which the writer is familiar. 
The photographs are from the laboratory in which the 
author is now employed. The methods of testing are 
in accordance with those most generally used in this 
country and except where so stated they are equally 
applicable to steel or bronze. 


The tensile test is the most popular form of test 
and, therefore, it 1s evident that from the results of 
this test, the engineer will know just what he may 
expect from the material in the way of service. There- 
in lies its value. It also fulfils the fundamentals of 
physical testing as given above. It does measure one 
physical property, namely, strength in tension, and 
it is within limits independent of the size of test-piece. 


A testing machine of the most popular type is shown 

on the previous page. This machine is known 
as an Olsen universal testing machine and is equally 

- suited for making tensile, compression or transverse 
tests. It consists fundamentally .of two parts, the 
first that by which the load is applied to the test-piece 
and the second the mechanism by which the force ap- 
plied is measured. A tensile test-bar is shown in 
position between the upper and lower cross-heads. 
The lower end of the bar is held by means of V-shaped 
wedges which grip more tightly as the stress on the 
bar increases. These grips may be obtained for hold- 
ing almost any form of test-piece. The load is applied 
to the test-piece by means of the lower cross-head 
which moves up or down as desired, and in which 
similar grips are held. It moves freely being actuated 
by the large screws shown which pass through holes 
in the bed of the machine. These screws are driven 
by means of the gearing shown which is in turn driven 
by a two-horsepower motor. The cross-head can be 
moved at four different speeds varying from %4 inch 
per minute to 4 inches per minute. The speed is 
controlled through the two levers shown. The motor 
is reversible and the direction in which the cross-head 
moves is governed by the double-throw switch. The 
upper end of the test-piece is held in the same man- 
ner as the lower except that the grips are fitted into 
the stationary upper cross-head. When the lower 
cross-head moves downwards a force is exerted upon 
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the test-piece and through the test-piece upon the 
upper cross-head. This cross-head is supported upon 
pillars attached to the bed of the machine and to 
which resting upon knife edges the force is conveyed. 
By means of a system of levers the bed is connected 
with the beam which is traversed by a traveling 
jockey-weight. This arrangement is based upon the 
same principle as a pair of scales. As the force is 
applied the beam rises and the jockey weight is run 
out either by hand or automatically until it counter- 
balances the force exerted. The speed at which the 
jockey moves when running automatically is regulated 
by the cone pulleys shown. The beam may be 
balanced before starting by adjusting the small 
cylindrical poise shown above the jockey. Forces up 
to 100,000 pounds can be exerted and measured by 
this machine. The beam is graduated for every 2,000 
pounds and the intermediate readings are obtained 
from the flat disk at the extreme left end of the beam. 
By using the jockey-weight shown direct readings 
may be taken but for specimens of small cross-section 
smaller jockeys may be used and more accurate re- 
sults obtained. The large cylinder is for making auto- 
graph records of tests. One of the two keys below the 
cone pulleys controls the mechanism which drives the 
jockey-weight, the other that which makes the auto- 
graphic records. The jockey is moved by the screw 
over which it sets and which moves whenever the 
stress applied is great enough to raise the right end 
of the beam as high as it will go. This makes an 
electric connection and the weight moves along until 
it counterbalances the force exerted when the beam 
drops and breaks the connection. If by any chance 
the beam should not balance properly the bell rings 
and warns the operator that all is not right. 


For strictly comparable results the test-bars should 
be of the same shape and approximately the same size. 
The ends may or may not be threaded but for research 
work threaded ends are preferable as they allow of 
less variation such as is sometimes due to the slipping 
of the grips. The most popular size of test-piece is 
¥, inch in diameter at the ends, with a 2-inch gauge 
length in the center of 1% inch diameter. The radius 
of the shoulder which connects the gauge length with 
the ends should be about 5% inch. Very satisfactory 
and consistent results are obtained from bars of this 
size and shape although other forms may be equally 
as good. Often, however, it is impossible to obtain 
test-bars of the above dimensions from the material 
which it is desired to test. This is especially so in 
the case of sheets, wires, etc., which are of too small 
cross-section. For testing sheets or materials which 
have parallel sides and which are too small to be 
machined to the above size it is customary to machine 
the gauge length through the edge of the material 
and to hold the bar between flat grips furnished for 
this purpose. Wires are not machined but are tested 
as drawn. They also are held between flat grips the 
gripping surfaces of which are covered with fine teeth. 


The actual testing and operation of the machine 
are comparatively simple although some knowledge 
and skill are absolutely essential to conducting the 
test properly. First the diameter of the test-piece 


September, 1919 


on the gauge length from which the cross-sectional 
area is computed, is measured. This is done by 
measuring the piece in several places with a 
micrometer-gauge and taking the smallest diameter 
found. For doing this properly a certain degree of 
delicacy of touch is needed. After noting the diameter 
two very light punch marks are made on the gauge- 
length exactly two inches apart. A small two-pointed 
punch is used to make the marks. This punch is made 
from one piece of steel so all chance for error in the 
distance apart at which the marks are placed, is 
avoided. The bar is now ready for testing. It is 
placed with the upper end gripped by the jaws in the 
upper cross-head. It is adjusted until absolutely 
parallel to the direction in which the cross-head moves. 
The beam is now balanced until it floats free after 
which the lower jaw is coupled on, contact made 
through the right hand key and the lower cross-head 
started downward. As soon as the pressure is felt 
by the test-piece it is transmitted as described above, 
the beam rises, makes contact and the jockey-weight 
moves out until the pressure is counterbalanced and 
the beam drops. Increased pressure svon causes it to 
rise again and make contact and so on until rupture 
occurs when the stress is noted and the maximum 
strength computed therefrom. 


As the pressure is first applied and for some time 
thereafter there is no visible change in the speci- 
men. Nevertheless by means of delicate instruments 
a measurable amount of stretching can be detected. 
The metal, however, during this time behaves as a 
purely elastic material, 1.e., the deformation disappears 
entirely upon removing the load. The stretching is 
also found to be proportional to the load. 


When a certain point is passed the stretch ceases 
to be proportional to the load. This is the “elastic 
limit” and is one of the most important points in the 
behavior of metals under strain as it marks the first 
permanent set in the metal and is the point at which 
micro-structure begins to break down under strain. 
It will be further dealt with in discussing “fatigue” 
failures. Owing to the care and time necessary for 
its accurate determination the true elastic limit is not 
usually determined in commercial practice. Instead 
it is customary to find the “yield point” which is al- 
ways somewhat higher than the elastic limit. 


There are several ways of finding the yield point. 
In testing “mild” steel it is taken as the point at 
which the beam first drops on to the lower support and 
remains stationary for a noticeable length of time 
although the cross-head of the machine continues its 
downward movement. In testing bronzes and high- 
carbon steels this “drop of the beam” does not occur. 
It, therefore, becomes necessary to set some point 
which shall be taken as the yield point and to deter- 
mine this by means of suitable instruments. This 
point has been set as described above. It may be 
found with a pair of dividers set so as to equal 100.5 
per cent of the original distance between the punch 
marks, i.e., 2.01 inches on a 2-irich gauge length. One 
point of the dividers is set in the lower punch mark 
and the dividers are moved back and forth sidewise 
until the bars stretches sufficiently for the other point 


Google 


The Blast Furnace™ Steel Plan! 437 


to fit into the upper punch mark. This method is at 
best quite rough and it requires considerable experi- 
ence on the part of the operator to judge the exact 
time at which the reading should be taken. In cases 
where the yield point is very high the chance of error 
is greatly increased us the increase in stretch is very 
small compared with the increase in load. For 
accurate determinations in such cases either Capp’s 
dividers or a Berry strain-gauge may be used. The 
latter is preferred by the author. It is easily adjusted, 
has a dial about the size of a watch, can be read to 
1/5,000 of an inch and has few parts to get out of 
order. It is merely held with its two points (one 
stationary, the other moveable) set in the punch marks 
until the desired stretch takes place, when the read- 
ing on the machine is noted. 


After the yield point 1s passed the metal continues 
to stretch under the continually increasing load unti! 
rupture occurs. This, however, 1s not true of some 
particularly ductile materials, such as mild steel. In 
this case just before rupture occurs the metal reaches 
a point where the stretch is not the same over the 
entire length. A portion ot the piece becomes con- 
stricted and “local necking” occurs. Elongation takes 
place rapidly at the constricted portion. The stress 
per square inch of area at that spot increases rapidly 
and the piece breaks although the actual load is con- 
siderably less than that at which “necking” began. 
Thus it will be readily seen that “ultimate” strength 
and “maximum” strength are not the same although 
they are frequently used as such in describing tensile 
tests. The ultimate strength is of relatively little im- 
portance and is only determined when scientific in- 
vestigations are being made. The maximum strength 
is always determined. 


The broken test-piece is removed from the testing 
machine and the two ends of the bar fitted together as 
closely as possible. The distance between the two 
punch marks is measured and the percentage of elonga- 
tion computed from the increase in distance between 
the marks. 


_ Now the diameter of the bar at the point of frac- 
ture is measured with micrometers and the percentage 
of reduction of area computed from the difference 
between the original and reduced areas. This is 
usually easily done but sometimes the bar is so dis- 
torted that it 1s almost impossible. If this occurs, an 
average of the largest and smallest diameters at the 
point of fracture is taken. 


In case the bar breaks outside of the punch marks 
neither the elongation nor the reduction of area are 
measured. Both of the above properties are used in 
estimating the ductility of the metal. Although the 
writer will not attempt to discuss the reason, let it 
suffice to say, that the reduction of area is considered 
by most engineers and metallurgists as the better 
criterion as it is less affected by the size and shape 
of the test-piece. . 

Compression tests as mentioned are also made on 
this machine. A block of hardened steel is placed 
upon the bed of the machine and a thick plate, also 
of hardened steel, clamped on the lower side of the 

(Continued on page 447.) 
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HE Atlas Crucible Steel Company — had 
its beginning in 1907, a beginning, how- 


ever that was preceded on the part of its 
founders by years of practical experience and studious 
application to the art of making the best tool steel. 
Upon this foundation has been erected in 12 years an 
institution 12 times its original size, and around it 
has gathered a community of men of ability—me- 
chanics, engineers, chemists and metallurgists—all 
imbued with that unity of spirit and breadth of view 
that means constant advancement in the production 
of a perfect product. The very best of modern equip- 
ment is placed at the disposal of these men, and their 
work is performed in quarters as desirable and at- 
tractive as it is possible to furnish. These conditions 
result in the attainment of the highest possible eff- 
ciency and in a quality of finished product that places 
it in a class by itself. 


The company is very fortunate indeed to be located 


View of six-ton Heroult electric furnace in operation. 
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Company Increases 


Furnaces and Two Heroult Electric 
Natural Gas and Producer Gas Used— 
By H. DONALD 


as it is, in Dunkirk, N. Y. It has practically an un- 
limited area in which to expand and any expansion 
will not jeopardize its transportation facilities. The 
plant is situated on the main lines of the Nickel Plate 
and Allegheny Division of the Pennsylvania Railroad, 
which makes it possible to make and receive shipments 
with minimum delay. 


The capacity of the plant at the present time is 
11,000 tons of steel per year and, to produce this, the 
services of approximately 700 employes are necessary. 
The building program of the company is extensive to 
say the least. The growth of the plant has been rapid 
and work is now under way on an extension to the 
present hammer shop and 14-inch mill building. Re- 
cently, the company acquired a large one story factory 
building and have turned it into a wire mill for making 
drill rods. This building is of modern type and is 
located on the opposite side of the raiiroad from the 
main part of the plant. 


Because of the unlimited area in which to lay out 
the plant, large storage yards are provided for the 
reception of raw materials used in the manufacture 
of their product. The yards are served by a 
locomotive crane which facilitates the handling of 
bulk material. The main storage yard is divided into 
bins and the material after its grade and analysis have 
been determined is put into these bins which are care- 
fully marked. The alloys, however, are stored in a 
separate building constructed for this one purpose. 


The melting department is one of special interest 
because of the crucible melting furnaces. These fur- 
naces are housed in one end of a building 400 feet long 
by 7O feet wide. There are three of them, each with 
a capacity of 30 100-pound crucibles. These crucible 
furnaces are equipped with regenerators, reversing 
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Increases Capacity for 
High Grade Steels 


Capacity — Three Crucible Melting 
Furnaces Used for Melting Steel. 
Mills and Hammers Reduce Ingots. 
DICKINSON. 


valves, chimneys and gas producers. The furnaces and 
gas producers were built by William Swindell & Bros., 
Pittsburgh, Pa. Both producer and natural gas are 
used for fuel—natural gas having been found in the 
vicinity of Dunkirk, in sufficient quantity to make its 
use very economical. As in open hearth practice, the 
furnaces are heated and controlled in the same manner, 
with the exception that the crucible furnaces and 
recuperators have a proportionately smaller heating 
surface. The furnace chamber is placed below the 
floor level, the movable arched roof alone standing 
above the level of the floor. The cover is constructed 
of firebrick, keyed into an iron frame, equipped with 
eye bolts for removing the cover from the hole. The 
heating chamber stands on an arched vault between 
the two pairs of regenerators which are located at each 
side of the melting hole. 


The furnaces are rectangular in shape, each hole 
being 37 inches long 22 inches wide and 38 inches deep. 
These are so constructed as to hold 30 crucibles 
arranged six in a hole, each pot having a capacity of 
100 pounds of metal. The roof is made of removable 
segments and each crucible pit is covered by one of 
these segments. To prevent the crucibles from fusing 
to the brickwork in case any of the molten metal spat- 
ters out of the crucible, the longitudinal walls of -the 
melting hole bottoms are covered with coke breeze 
to a depth of about six inches. The furnace is provided 
with a tap hole located at the bottom. In case a 
crucible breaks while in the furnace this tap hole may 
be broken open by a pointed bar and the metal run 
into a tunnel underneath the furnace. 


Puddled bar iron and alloy scrap are the principle 
ingredients used in the manufacture of crucible stee!. 
These materials have been previously assorted -anc 
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broken into small pieces and are weighed up into 
crucible charges of 100 pounds each. The charge is 
placed in the crucible by hand. the cover being then 
put on the crucible. After this has been done, the lat- 
ter is placed in the furnace, the melting hole cover is 
set in place and the gas turned on. 

The old pulling out system of removing the cruci- 
bles by hand is still used. The removal of the 
crucibles from the hold by hand is perhaps the hottest 
job connected with the steel industry and the “pullers- 
out” are provided with appliances to protect them 
from the heat. When the charges are melted down. 
the producer gas flow is throttled down sufficiently 
to permit the introduction of tongs having concave 
jaws. These tongs are placed a trifle below the center 
of the crucible and the latter is lifted from the hole. 
With a little experience, the puller-out can judge the 
amount of pressure needed to be put on the crucible 


Six-ton Bell hammer in operation. 
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so that it can be drawn out without danger of it slip- 
ping from his grip. 

The crucible with its charge of molten metal hav- 
ing been withdrawn from the furnace and placed on 
the floor, is set in a tilting device and its contents 
poured into a l-ton ladle. The empty crucible is then 
taken to one side, inspected for cracks, and if found to 
be in good condition is recharged while still hot. This 
practice of recharging the crucibles while hot not only 
minimizes the amount of heat required but greatly 
reduces the time required for melting. The crucibles 
are made of graphite and have a life of from four to 
seven heats, depending on the steel made, while ap- 
proximately 1,000 heats of steel can be made without 
relining the furnace. The furnace lining lasts 9 or 10 
months. 
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holder, located on the furnace top. The power require- 
ments are 750 kw hours for the 3-ton furnace and 1,500 
kw hours for the 6-ton. 

The molten steel from these furnaces is also poured 
into a bottom pour-ladle and cast into ingots in the 
same manner as the steel from the crucible furnaces. 

The crucible melting department is served by one 
10-ton crane, and the electric furnace department by 
two 25-ton Cleveland overhead traveling cranes each 
equipped with a 5-ton auxiliary hoist. 

The steel from the melting department is taken to 
the various rolling mill departments over an industrial 
track system. This track system is so arranged that 
the products from any of the departments can be trans- 
ferred to the various parts of the plant with a minimum 
of delay due to unnecessary handiing of the material. 
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View of 14” mill. 


- The entire heat of steel is poured from the pots 
into a l-ton bottom pour ladle suspended from one 
of the cranes. The ladle is carried to the mold pit and 
its contents poured into the various size molds. After 
the ingots have “set” they are withdrawn from the 
molds, carefully graded, annealed and analyzed, and 
are then ready for rolling. Both single and two-piece 
molds are used, ranging in size from 8x8 inches to 
19x19 inches. | 


The practice of pouring a heat of steel from the 
pots into one ladle and then into molds, produces 
ingots with uniform chemicai analysis. 

Steel is also made by the electric furnace process. 
At present the electric furnace equipment consists of 
one 6-ton and one 3-ton, 3-phase Heroult type furnaces. 
Each furnace has its three electrodes placed in the 
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Two processes are employed for breaking down 
either the crucible or electric steel ingots. It is done 
either under a steam hammer or in a cogging mill. The 
steam hammer equipment consists of one 6-ton Bell 
hammer, one 6-ton Chambersburg hammer and one 
4-ton Niles-Bement-Pond hammer. Each hammer 
is served by three furnaces and a 5-ton jib crane. Ap- 
proximately 40 tons are broken down per day and al! 
the ingots broken down under the hammer into billets 
or slabs are transferred to the bar mill. 


After the billets have been taken from the forge 
department, they are put on grinding machines which 
remove all surface defects. The billets are then placed 
into coal fired regenerative furnaces and heated to the 
desired temperature. Upon reaching this temperature, 
they are withdrawn and passed through the rolls 
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of the 14-inch mill. The latter which was built by 
the Lewis Foundry and Machine Company of Pitts- 
burgh, consists of four 3-high stands and is electrical- 
ly driven by a 700 hp Westinghouse variable speed 
motor. This mill rolls rounds from | to 4% inches. If 
specifications call for rounds of smaller diameter, they 
are rolled as usual through the 14-inch mill and then 
taken to the 10-inch mills. 


The 10-inch mills are two in number and will finish 
rounds from 7/32 inch up to 2% inches. One mill was 
built by the Lewis Foundry and Machine Company 
and the other by the Hoagland Company. One mil! 
is driven by a Burke constant speed motor of 400 hp 
and the other by a 450 hp Westinghouse variable 
speed motor. All mills are the Belgian bar mill type. 

These mills are all served by electric traveling 
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The steel after it is received from the mills or ham- 
mers is weighed, gauged and carefully inspected. It 
is then stamped with the grade and temper. Each 
bar then undergoes a second rigid inspection for im- 
perfections and defects; the ends are nicked and broken 
off to determine the fracture. he bars which become 
bent in the process of annealing or handling are placed 
in a straightening machine and straightened. The steel 
is then weighed and bundled if in quantities of 100 
pounds or over and boxed if in smaller quantities. The 
steel is then ready for shipment. 

The company is fortunately located near Niagara 
Falls and electric power is purchased from there, thus 
doing away with the necessity of maintaining a large 
power plant of its own. The current is received 
at 60,000 volts and stepped down to 4,000 volts fer 


Main building of wire drawing mill. 


cranes. Three furnaces are required for the 14-inch 
mill and two for each of the 10-inch mills. The heat- 
ing furnaces were designed by the company and use 
soft coal for fuel. They are fully equipped with 
optical and recording pyrometers. 


Products from the mills, when so ordered, are 
annealed by the closed fire method. In closed anneal- 
ing, the bars are packed in charcoal in a pipe. The pipe 
is then placed in the furnace and the bars given the 
desired anneal. The pipes are then withdrawn from 
the furnace, the bars removed and placed in cooling 
vats. 

The annealing furnaces are five in number, four 
being Swindell coal fired and the other of the Rock- 
well oil fired car type. The temperatures in all are 
controlled by indicating and recording pyrometers. 
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use 1n the electric furnaces and mill motors. 


The steam power plant contains four 150 hp and 
two 100 hp return tubular boilers. Coal is used for 
fuel and the boilers are hand fired, no stokers being 
used. 


Careful attention is paid by the Atlas Crucible 
Steel Company in selecting the materials used for mak- 
ing the steel in the electric and crucible processes, and 
in connection with this an up-to-date chemical labora- 
tory is operated. Test samples are taken at various 
stages of the melting processes and arialyzed so that 
the resulting steel may be of the desired composition. 


The company maintains sales offices in all the 
principal cities in the United States and Canada and 
warehouses in Cleveland and Detroit. 
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Compressed Air Operated Pickling Machine 


Installation of Mesta Pickling Machine at Consolidated Expanded 
Metal Company Utilizes Compressed Air to Avoid Installing 
High Pressure Boilers—Tests Indicate Satisfactory Results. 


The Consolidated Expanded Metal Company, Brad- 
dock, Pa., has recently placed in operation a pickling 
mach:ne operated by compressed air, which is giving 
good service. The pickling machine is of the Mesta 
type. The standard. Mesta pickling machine is of the 
steam driven type and consists of a vertical recipro- 
cating plunger with a spider of three or four arms 
carrying crates which move up and down in the pick- 
ling and rinsing baths. The steam consumption of 
these machines is 1,000 pounds per hour, and they are 
economical in operating cost, since they furnish just 
about enough exhaust steam for heating the pickling 
bath. And since steam is needed in any installation 
for heating the pickling bath there exists no incen- 
tive for replacing the use of steam for operating the 
plunger of the machine with any other form of motive 
power. 


a Fig. 1—Mesta pickling machine. 


In view of these circumstances it will appear sur- 
prising, at first, that the Consolidated Expanded Metal 
Company in Braddock, near -Pittsburgh, decided to 
install a Mesta pickling machine operated by com- 
pressed air. The reasons which caused the Consoli- 
dated Expanded Metal Company officials to select 
compressed air as a driving medium in preference to 
steam were conditions of power supply and layout of 
their plant. At the works in question, no high pres- 
sure steam is generated. All power is purchased in 
the form of electrical energy and such steam as is 
generated is of low pressure for heating purposes only. 
The installat’on of high pressure boilers within the 
limited space available would have meant considerab!e 
trouble in the quick and successful operati-" of. the 
plant. In order to retain and benefit by the advan- 
tages of the Mesta pickling machine, though having 
no suitable steam pressure available for its operation. 
it became necessary to use the roundabout way of first 
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producing compressed air and then using this air in 
the pickling machine. 

Some apprehension was felt on account of the 
probable high rate of air consumption in a machine 
designed to be steam driven. lt was feared that the 
air consumption of the machine would be very high. 
while the redeeming feature of using the exhaust 
steam, as originally designed for heating vats would 
be wholly absent with compressed air as a driving 
agent. In order to produce greater economy it was 
decided to use that type of Mesta pickler which 
balances practically all dead loads by force without 
mass. Attempts to balance the dead weights of Mesta 
pickling machines are quite numerous, but in any cases 
where balancing had been done by counterweights. the 
result was disastrous on account of the mass of the 
counterweight. It must not be forgotten that on the 
down stroke, unbalanced weight is the only moving 
force. If the unbalanced weight is cut down to one- 
quarter by the addition of counterweights, then the 
resulting downward acceleration will only be one- 
seventh of what it was before the addition of the 
counterweights, because the force will be only one- 
quarter of what it was before, while the mass which 
is to be moved is 75 per cent greater than before. 
Naturally all of these attempts resulted in excessive 
sluggishness of operation and were sooner or later 


Fig. 2. Fig. 3 

Indicator cards from pickling machine operated by com- 
pressed air. Indicator cards for full load. 
discarded. The Mesta Machine Company, several 
years ago, solved this problem by using compressed 
air tor balancing purposes because compressed air fur- 
nishes a force of practically no mass. It will be remem- 
bered that the modern type pickling machines have 
bottom piston rods for the purpose of properly sup- 
porting the overhead spider and crates without any 
wear in the steam cylinder. In the iatest designs, the 
cross-sectional area of the bottom pistcn rod has been 
used to float on compressed air, the deadweight of the 
plunger with its piston, together with a large part of 
the weight of the spider. By doing so the operating 
piston is relieved of lifting the dead load of the parts 
mentioned at every stroke and much greater economy 
of steam and air is obtained. It is to be noted from 
the illustration, Fig. 1, that the steel casing which 
surrounds the bottom piston rod is buried in concrete 
and holds the whole machine rigidly, even if no 
foundation bolts are used. 
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In order to test the economy of operation of a 
machine of this late type, a test was made to deter- 
mine the air consumption for various loads on the 
machine. During the test due attention was also paid 
to the action of the machine, and observations were 
made with regard to the question whether, in spite of 
the balancing, the machine would have the same speed 
of operation. In designing this air operated machine, 
changes were made in the ports and valves to preserve 
this quick action of the machine. It is to be added 
that this characteristic feature was found to be as 
predominant as in the steam operated machine. Pres- 
sure readings were obtained by passing the air through 
a high pressure air meter, which had just been cali- 
brated. In addition to the meter readings, the air 
consumption was also computed from indicator cards. 
The latter quantity was regularly smaller than the 
quantity recorded by the meter, which is natural, since 
there are slight air leakages in the machine. The 
meter readings may therefore be considered reliable. 
Fig. 2 shows an indicator card from the machine with 
two loaded crates, while Fig. 3 is an indicator card 
from the machine with one loaded crate. It will 
readily be seen that there-is considerable expansion 
of the air used in the machine and for that reason, the 
air is used with a fair degree of economy. When 
operated with two ioaded crates, the machine used 
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20.7 cubic feet of compressed air per minute while 
running 32 strokes per minute. While loaded with 
one crate, the machine used 19.6 cubic feet of com- 
pressed air per minute while running 30 strokes per 
minute. In the former case, the air gauge pressure 
at the machine was §/.1 pounds per square inch, 
whereas in the latter case it was 82 pounds per square 
inch. 7 

In the test with two loaded crates, the indicated 
horse power of the machine was 6.06 hp, while the 
ideal hp which might have been obtained from the 
compressed air by expanding it without any loss for 
the atmosphere would have been 13.8 hp. To those 
who have studied the efficiency or rather the ineff- 
ciency of power transmission by compressed air, this 
will present itself as a remarkably good result. The 
Mesta steam pickling machine uses approximately 35 


boiler hp. From the comparison, it is evident that 


the introduction of the balancing feature has made the 
use of compressed air on pickling machines a complete 
success from the standpoint of economy. 

It is quite possible that the growing electrifica- 
tion of rolling mills may frequently present circum- 
stances similar to those existing at the Consolidated 
Metal Company and for that reason the tests of the 
machine operated by compressed air will be of in- 
terest. | 


a. Metallurgical Fuel 


Approximate Cost of Twin Blue Water-gas Sets With a Daily 
Capacity of Twenty-five Million Cubic Feet—Cost of Blue 


Water-gas_ Vs. 


Producer Gas Per Million Btu. 


By A. E. BLAKE. 


A paper entitled “Some Considerations With Re- 
gard to Fuel Gas,” was read before the Engineers 
Society of Pennsylvania, by Prof. Fred Crabtree, some 
time ago, an abstract of which appeared on page 237 
of the May issue of THE Biast FURNACE AND STEEL 
PLant. A. E. Blake’s discussion of this paper in which 
he gives cost figures concerning blue water gas in- 
stallation follows. 


In coming to the Pittsburgh district to talk about 
burning gases I soon found, especially in connection 
with large projected plants, that blue water gas is 
almost unknown. A good many inquired what. the 
stuff was; but I think it is much better known now by 
those particular engineers. 


The following gives the approximate cost of six 
11-foot twin blue water-gas sets with daily capacity 
of 25,000,000 cubic feet (one set idle); also the cost 
of blue water-gas vs. producer gas per 1,000,000 Btu. 


The estimate on the blue water-gas installation is 
based on prices of about September 1, 1918. 


Your attention is particularly called to the -ad- 
vantages of the blue water-gas plant with central loca- 
tion, all materials being handled at one point, deliver- 
ing a clean and practically dry gas of uniform quality 
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at the condenser outlet. This gas can be delivered to 
any point with low distribution cost. 


The producer-gas plant (bituminous coal), to in- 
sure clean product, will require the necessary scrub- 
bing and preheating apparatus, and furnishing the 
same total heat as the blue water-gas plant would 
require installation of producers at various locations 
with necessary facilities for handling material at dif- 
ferent points. | 


The producer-gas plant will need adequate steam 
plant for furnishing the required steam, with fuel stor- 
age and auxiliary apparatus for handling materials ; 
whereas the blue-gas plant, with utilization of the 
waste- heat alee wi :SUPPIY » per: cent ef the steam 


i 2 Vie fe core ne OS ee 
required. | 3 } WJ XT YE io 


Approximate Estimate for Blue-Gas Plant, Pittsburgh: District. 
Six 11-Foot Twin Sets, With Waste-Heat Botlers: « 
Generators, castings, etc.: 


' Twelve sets penerators ...........0 0c ve veeees $ 32,000 
Twelve sets grates and hold-up bars...........:.6.. 5,500 


Combustion chambers: | 
_ Six 10’ 6” by 16’ 3” combustion chambers and cast.’ 


NGSi.curt we ceed eater eve et eee sas abu nsde 10,000 
Loose casStingS ...........000 eee eee Roget sk Santos 500 
Reverse steam connectons ....... scrap tect e teen ud TANG 
W aly GG. 25 2 nk ocala ete ere Feablnlehne 5.000 
Linnie s-csecativct ns tony eer aw akon Pea iota eee 84,000 


444 ; 
Hydraulic operation .......... 0.00 ccc cece ween eee 18,000 
Machinery: ; 
Four 35,000 ft. 40” pressure, turbine blowers at 
$9,000 COCtEd ccawaci au nad ian sie dcatew.g tin aia Waterers 36,000 
s DIAStMaINS 165d. shes a seed tionnedamee ok ena aes 20,000 
Scrubbers and seal he cc '- 25,000 
. Take off mains .....0... ER ee ee ee een ee 10.000 
Piping 4 Dy 8.000) seve vette Gwe bo eee keen Seas 32,000 
- Air and steam controls, 4+ by 1,500................... - 6,000 
Specials, 4: Dy 900 6.0 ceueewsis Soe eeince sense a denbas 3,000 
Operating floor, 16,000 square feet at $2...... Os cect 32,000 
Scrubber valves and connections...... Sai tacdn aieciae conn 10,000 
Miscellaneous: : “ 
DraWwine <select outed ead Be epaaedies Sb Mack tid aa 3,000 
TNSPECHON: Leeacsci ee wonton Ee eas oo ek un wed te 1,000 
Freight, etc. ...... Se re ee ee re ar ee ee mt Lee 6,000 
Handling charGes: suit utcovn be bcece ced Wg sinew Bs 1,500 
Localmaterial citi sek wok ld abe dived .. 2,900 
Field engineering ................ TR ee Deer tee 6,000 
Eréction: la DOr: aioe 2465 ib ORLA eeuly tddcaws esa 9,000 
Liability insurance ................ 00.00.0000. cea. . 1,000 
Final inspection ...... 0.0.0. 0c 0. ccc cee cee ene ee eens 200 
Operating expenses ..........0.. 00.00. c cee eee ... 2,500 
Boiler makers expense ............0 00000000 ce eee eee 3,000 
Tracin® matetial «s.acev5 5 ois 2s o5.0 baa drenadee eee wus . 1,800 
Expediting .......... aah ie aces BAG te asia nc itscd Ge tas Soe *1,500 
Premium on castings ....0.0000.00 000.002 eee ce eae 15,0C0 
$396,500 
Contingencies, 10 per cent ..................... 39,650 
$436,150 
Waste heat boilers: 
Six sets’ structural steci supports (not to exceed 
40.CCO pounds) 240,000 pounds at 8 cents.......... $ 19,200 
Boilers. 
Six 9" 6” boilers, 350 four inch tubes, etc.. at $12,000 72.000 
Castings at 5CO (no Pétarders)> ocd ¢2e64 ea etek eke 3,000 
Washers and castings at 2,000....................... 12.000 
Steel connections, combustion chambers to boilers, 
24,000 pounds at & cents...........0000 cc cee ee ee 1,920 
Stacks, platforms, connections and castings, 2 by 1.5 
OP MDY CMOS rach aden tthe makes cowed aigeenee hacer 20,605 
Coveritgs, 3 Dy 1500 3.205.5 coevoas ban eridaes anew 4,500 
Langs, 3 by 3.000 co dae nett ean seedy ae esau ee ees 9,000 
Soot blowers, 6 by 100....0......0.0.000.0.0.......... GOO 
Feed water heater and piping, 3((6 hp heater........ 7,500 
PAGING Sd deeis ge ee Gah oath a ets go Ra oh ba Magan eee am 1.500 
Boiler (xXtuteScc isd dew eg beh oa ehh ean ko oe Rives 3,600 
Miscellaneous: 
Weelding: tUDGS 2:25 34 dadee she Sock Shas Ree ane kes 6,500 
Bolts, nuts and washers .....0 0.0.0... 0... 000000 eee. 300 
cal iiaterial ogo eecen beeen yee fu acane i0, 200 
DALY Gia wat i's, Sop occetsae inate eael iia Botte ae ie eden. Gnas ae. Moves woe nets 2,500 
Shop TNS POCUON ica So he 8 bv on bed eke kee ack le eek 900 
Freight and unloading ........0 0.0... cece cece eee eey 5,5 
Handling charges shop ........000.. 00sec cee cee cee 150 
Prec ON 1ADOR intr ice titer ae oiiin BES ee Gad ak wash was 7,500 
Field engineering expenses .................... 004. 2,000 
Liability insurance and boiler policy................ 1,500 
Boiler MAKCrS” “OXPENSE ved. cueeens (540 okies tod ox 4,500 
Expediting in shop ............0 ccc cece ccc cece ee eee 1,000 
Tracing material ........0..00000 0000.00. c cc eee eee. 500 
Premium of castings .............0. 0000-00 3,500 
; $192,475 
Contingencies, 10 per cent ...................... 19,248 
_ | $211,723 
One 1,000,000 cu. ft., 3 lift holder 125’ diameter...... 110,000 


Two pushers, 20,000 cu. ft. 30” pressure at $15,000.. 30,000 
Six 8° 6” by 22’. 0” ncondencene seal pots, connec- 


MOUS S CCCs oie i ited acca) cng ene untae ena 48.000 


Yard connections ......... ccc ccc ecc cc ecevcuceeccuy 15,000 
Sin $850,873 
Enginecring fees.and overhead, 15 per cent........ 127,631 
Wt Seep aestentes Ga to serenecn 2 Peron eres $985, 504 
Interest, 6 per cent.................$59,130 
Depreciation, 3 per cent............ 29,565 
7 $88,695 
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Gas made (365 days) 9,125,000 M—0.97 cents per 1,000 feet or 
0.97 cents by 3,226 cu. ft—3.12 cents per 1,000,000 Btu. 
Operating cost 28.91 cents per 1,000,000 Btu 


ek 32.03 cents per 1,000,000 Btu total cost in- 
cluding interest and depreciation. 


Blue Water Gas Plant Daily Capacity (5,000.000 Cubic Feet 
Per Set) Six Sets 11’ 0” Twins (5 Operating) 


Capacity of plant per day............. aaa 25,000,000 cu. ft. 

Gas made per ton fuel .............. 0000000 54,000,000 cu. ft. 

Btu delivered per ton fuel (310 Btu per cu. ft.)...... 16,740,000 

Steam in addition to waste-heat, boiler, per ton.. 540 pounds 
Cost Per 1,000 Cubic Feet. 

Cost 

per 1,000 

No. Total Daily cu. ft. 


se men Shifts men rate Amt. Total incents 
Supervision: 


Superintendent .... ] 20 20 

Asst. Supt.......... 1 10 10 

Night Supt......... 1 8 8 38.06 0.155 
Boiler labor: 

(300 hp.) ......... 2 3 4 4 24.00 0.100 
General house labor: 

Gas makers ...... : 3 15 5 75 

Helpers .......... 5 3 15 4 00 303.00 1.211 

Clinkers .......... 12 3 36 4 144 

Screening ashes... 2 3 6 4 24 
General labor: 

Engineers ........ ! 3 3 5 15 

Condensers, etc... 1 3 3 3 30.00 = 0.120 
Mechanics: 

Machinist ........ } 1] 6 6 

Blacksmith ....... i ] 6 6 

Pitt@r™ 2hcoswteas cae 1 1 6 A A)00  =0.120 

Helpers .......... 5 3 4 IZ 
Power water, ete. 2... 0... cc ee ee eee ee 0.100 
Repairs to apparatus: <2i0< le ee ek et ends aewavestons 1.2C9 
Repairs to (bunldin gs: isco rrne ae Vein ete a eatiens 0.1C€0 


Boiler fuel, 10 Ibs. steam per 1.CCO cu.ft. at $2.50 ton coal 0.156 
Generator fuel, 38 Ibs. per 1,000 cu. ft. at $3 ten coa! 5.700 


8.962 


1.000 cu. ft. blue gas (310,000 Btu) 3.226 cu. ft. per 1,600,000 
8,962 & 3.226 = 28.91 cents per 1,000,000 Btu. 


Producer-Gas Plant (24 Tons Coal Per Producer) 
(20 Producers, 18 Operating) 


Capacity of plant per day........ 420 tons standard gas coal 
Gas made per ton of fuel..............00 00008 120,000 cu. ft 
Btu delivered per ton of fuel.......... 0. ce cee eee 18,0C0.0C0 
Steam required per ton of fuel............... . 2,540 pounds 


Cost Per Ton of Coal Gasified. 


No. Total Daily Per ton 
men Shifts men rate Amt. Total gassif'd 
] 1 2D DW 


Superintendent 

Asst. Supt........... 1 1 10 10 38.00 0.000 

Night Supt. ...... 1 1 8 8 
Boiler labor: 

(1,000 hp.)........ 4 3 12 4 48 48.00 0.112 
Producer labor: 

Gas maker ....... 4 3 12 5 60 

Helpers .......... 6 3 Is 4 72 180.00 0.419 

Ash men ......... 4 3 12 4 48 
Mechanics: 

Machinists ........ 1 1 6 6 

Blacksmith ....... 1 ] 6 6 30.00 0.07C 

Fitters ............ 1 | 6 6 

Helpers .......... 3 3 4 12 
POWeE. Water, “ClCs 4.444 ecced saan he Xe kad eek 0.058 
Repairs to apparatus ....... 00... cece cece ee eee eee 0.480 
Repairs: to: biihduies 634 tesserae bat ado eee hee ak 0.064 
Boiler fuel, 2,240 Ibs. per ton at $2.50......0.0........ 0.280 
(Gas: <coal.- V tomcat $3.25° axcio5ee fee ioe eee da kanes! 3.250 

4.923 


One ton of coal (120,000 cu. ft. 150 Btu.) = 18,000,006 Ptu 
4.923 — J& = 27,35 cents ner 1,000,000 Btu. 
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Reducing Non-Metallic Impurities in Steel 


Selection of Runner Bricks, Temperature Control and Rate. of 
Pouring Essential—Residual Manganese for Reducing Sonirms. | 


Recommends ‘First 


The following is a discussion of a paper entitled 
“Present States of Non-Metallic Impurities of Steel,” 
read by Henry D. Hibbard beiore the May meeting 
of the American Iron and Steel Institute. Mr. Hib- 
bard referred to the introduction of non-metallic im- 
purities from sources foreign to materials entering into 
the metallurgical reactions. These sources would in- 
clude brick. silica, sand, ganister, loam, fireclay, fur- 
nace bottom material, dirt from the moulds and stools, 
mould wash or non-metallic ingredients from any 
other similar source. The composition of such impuri- 
ties consist of silica, oxides and silicates of aluminum, 
iron, manganese, lime and magnesia, and all manner 
of comptex silicates of any one or combinations of all. 
These silicates in turn are capable of combining with 
sonims produced by reactions 1n the steel. With such 
combinations it is difficult, or I might say impossible. 
to determine which or how much of these non-metallic 
impurities are produced by materials used for the 
metallurgical reactions or by materials coming from 
outside sources. 


There is much evidence which shows that materials 
from outside sources are prescnt in steel in more or 
less large amounts. A rough average of the life of a 
ladle lining indicates that the equivalent of 0.3 per 
cent of the weight of the heat in brick work is removec 
from the ladle lining each time a heat is tapped into 
it. For a 100-ton heat 672 pounds of brickwork ana 
clay enters into the steel and slag. No doubt a large 
portion ot this enters the slag, but further evidence 
shows that some of it is caught in the steel. © 


It is the practice in some plants to use sand around 
the nozzle to prevent a leak while tapping. This sand 
or a large portion ot it, is washed into the first part 
of the heat while the steel is being poured. The noz- 
zle and sleeve bricks wear away appreciably, both by 
fusion and abrasion, and these particles are necessarily 
churned up with the steel in pouring. Where stee! 
is poured through boxes or tun dishes the same action 
of fusion and abrasion takes place with the Jining and 
nozzles of the boxes. As slag is not present in the 
box, it necessarily follows that the brick and clay 
enters the moulds with the steel. Similarly, in bot- 
tom pouring, where steel passes through firebrick 
runners and enters the bottom of the moulds, the run- 
ners are fused or abraided and the particles of fused 
clay must pass into the moulds from the bottom. The 
advantage of good suriace conditions gained by this 
method of pouring is possibly offset by the liability 
of a greater number of inclusions. This would seem 
particularly true where comparatively long ingots are 
cast. Some plants, in bottom pouring, have produced 
steel for ordnance exceptionally free from sonims by 
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Quality Bricks 
By L. B. LINDEMUTH. 


for Ladle Lining. 


the proper selection of runner bricks, careful tempera- 


ture control, rate of pouring and possibly by a mould 
designed to prevent corner weaknesses which are some- 
times associated sonims, and by pouring a comparatively 
short ingot. The advisability of top or bottom pour- 
ing, and the conditions which would require one or 
the other for producing steel more free from sonims 
is still undetermined. A general rule applicable tv 
one plant cannot necessartly be applied to others until 
further observations deveiop some definite knowledge 
about this much disputed subject. It is common prac- 
tice in many plants where ingots are top poured tv 
wash the stools with a clay or lime wash. That stools 
are worn away by the force of metal striking them 1s 
further indication that whatever material was used 
for this wash will, in part, be mixed up with steel in 
the moulds. It is further common pzactice to wash 
moulds with a mixture of graphite and water or graph- 
ite and molasses or tar, or some other binding sub- 
stances. The graphite commonly employed contains 
about 50 per cent ash which is an iron aluminum sili- 
cate. When fused under reducing or neutral condi- 
tions this ash is green and crystalline similar to inclu- 
sions which I have often seen, and its position in the 
moulds is particularly favorable for its entanglement 
near the surface of the ingot. Furnace slag may he 
introduced into the steel by having slag from the 
previous heat adhering to the sides and bottom of the 
ladle. As the entire surface of the ladle is more or 
less fused away this furnace slag wi!l of course b¢ 
similarly fused. The fusion or abrasion of furnace 
runner brick ganister and ciay, and loam if used, in 
the runners, the abrasion of furnace bottom, particu- 
larly where bottoms have been built up from lime and 
previous slags, rusty moulds and steels, asbestos, 
packing, etc., can be other possible sources for the 
introduction of oxides and silicates into the steel. It 
is problematical what proportion of impurities so in- 
troduced will float to the surface and also what condi- 
tions will best promote this floating. 


It is generally conceded by ail investigators, and 
practical results bear out the contention, that in the 
manufacture of steel an appreciable percentage of 
residual manganese throughout the making of the heat 
is of the greatest benefit in reducing sonims, which I 
might designate as being of metallurgical origin, and 
producing steel with the best rolling or forging quall- 
ties. 

If we were to overlook the fact that non-metallic 
inclusions can occur from the sources outside of the 
steel which I have just enumerated then the genera! 
assumption that steel should be poured hot for the 


elimination of sonims would probably be correct, but 
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the fusion of bricks, abrasion of furnace bottom and 
cutting of steels and perhaps moulds is increased by 
an increasing temperature so that by choosing condi- 
tions which will better one side of the equation we 
have produced an effect which increases the tendency 
for inclusions from another source. It might be of 
advantage to have the steel in the furnace at some 
stage of the process, above normal temperature, but 
allow it to cool in the furnace before tapping. 

Outside of the question of inclusions the question 
of pouring steel at a temperature above normal in- 
creases the difficulties encountered from crystalliza- 
tion known under the general term of “ingotism.”. To 
recommend pouring steel at higher temperatures with- 
out the knowledge of the proportion of sonims intro- 
duced from outside sources, and without considering 
ingotism, might lead to the elimination of one class 
of impurities but reduce the quality of the steel by 
introducing other defects just as harmful, from a 
source caused by the high temperature. I think it will 
be conceded that generally the best results are ob- 
tained by pouring steel on the cool side rather than 
the reverse. . 

Fused firebrick or fireclay and unfused grains of 
silica sand are trapped and held in steel even under 
conditions which we would think would be most 
favorable to their floating to the top, namely, in skulls 
from the bottom of ladles. Here solidification takes 
place slowly compared to solidification in moulds, but 
I have seen in many of these ladle skulls, several 
inches from the surface, grains of unfused sand, light 
bottle green slags, transparent amber color slags, dark 
green opaque slags and portions of fused bricks from 
the ladle lining either imbedded in the solid. steel or 
entangled in fir tree crystals. 


The flash or fir from the bottom of an ingot which 


freezes instantly often shows an inclusion of fused 
material of considerable size. 


In another investigation I had analyzed, from in- 
gots of acid open hearth gun steel, slags which col- 
lected on the outside surface of ingots about one-third 
the distance from the bottom and also from the same 
ingots slag which had collected on the top. The 
average of these slags analyzed as follows: 


Slag 4 from Slag from 


bottom, top surface, 

dark greenish “bottle green 

transparent transparent 
DIOe =i 4s sake Muainkuue et weoeaE te 56.3 49.35 
BOO Wher Gens reseasedek 6.78 4.75 
MnO .............. ee rene eee 17.72 29.59 
AlsO# saseee kee oe! ae takattete 6 ae 15.33 12.89 
bs AO) 5 gh tind Wiad ch von ne er eed eh tats 1.39 0.89 
MeOY Scateict encodes lie acy 1.90 | 2.28 


To these heats no. aluminum was added either in 
the ladle or moulds. The increase in manganese oxide 
from 17.72 per cent to 29.59 per cent substantiates the 
statement that silicates will react with the manganese 
of the steel, and the alumina indicates that these slags 
were of clay origin. I am unable to account for the 
presence of lime and magnesia unless it could come 
from slag left in a ladle which had previously been 
used for basic steel. In other cases of large forging 
ingots from 30 to 40 inches in diameter, grains of sand, 
bottle green. transparent inclusions and blue green 
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aluminum silicates have been encountered in com- 
paratively large sizes 8 to 10 inches from the surface 
of the ingot and located anywhere in the bottom half 
of the ingot. 


Whether or not agitation of the metal helps remove 
sonims is also a question which is problematical. It 
is reasonable to expect that if we find inclusions in all 
parts of ingots of a size visible to the naked eye. which 
should be the ones most likely to float to the top. 
microscopic inclusions and those of molecular size can 
exist to an even greater extent under the same condi- 
tions. If such is the case agitation such as occurs in 
“rimmed” steel, or as is designated by Mr. Hibbard 
“effervescing” steel, would tend to keep these smal! 
particles in circulation and therefore prevent their 
rising to the surface. It is also questionable whether 
quiet or dead steel solidifies more quickly than rimmed 
steel. Our knowledge on the subject would indicate 
that rimmed steel would solidify more quickly than 
dead steel and that solidification takes place very 
rapidly after the rimming has ceased. If such is the 
case the sonims which have been circulating by the 
rimming action would be more quickly caught in the 
freezing steel than if the steel had quietly solidified. 
There have recently come to my attention hundreds of 
tons of soft basic open hearth rimmed steel, bottom 
poured, which contained enormous quantities of in- 
clusions of large sizes analyzing from 52.0 to 60.0 per 
cent Si, O, — 5.0 to 7.0 per cent, FeO — 2.0 to 7.0 
per cent, MnO and over 20.0 per cent Al,O,. Some 
of those inclusions showed the unaltered structure of 
fused firebrick or clay. On the other hand, in the 
case of dead steel the growth of the fir tree crystals 
with their network of branches would tend to catch 
such particles as would ordinarily rise to the surface 
if their progress was uninterrupted. These fir tree 
crystals, sometimes 12 inches or more in length, ex- 
tend into the molten steel and undoubtedly form a 
serious obstacle to the floating of sonims. The corners 
of ingots afford numerous examples of non-metallic 
particles being so entrapped. 


Mr. Hibbard’s statement that scum collects on the 
top of rimmed steel but does not collect on the top 
of dead steel does not always hold true. Manufactur- 
ers of rails and other dead steels, whose practice is 
to make ingots with convex tops, realize that this can- 
not be accomplished unless particles of slag or scum 
which have collected on the top are immediately re- 
moved. It is true that in many cases this scum does 
not appear on the top surface of the ingot when mak- 
ing dead steel but it is almost invariably found in the 
pipe cavity, showing that it has floated to the top of 
the liquid metal after the top surface has solidified. 
Whether or not there is a larger collection of 
sonims on the top of rimmed steel or dead steel is 
very questionable, although from general observation 
[ would say that the quantity of scum visible on the 
top of rimmed steel is greater than that which is 
encountered in the pipe cavity and on the top of dead 
steel. 


The crucible process is usually credited with pro- 
ducing steel freer from sonims than anv other process, 
but is this to be attributed to the process or to com- 
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paratively small heats and almost invariably small in- 
gots? The ingot size J am sure has a very pronounced 
influence on the quantity and size of sonims which 
can be found, whether of internal or foreign origin. 


Crucible ingots of the size ordinarily cast for tools 
are so small that they solidify clear through almost 
immediately after they are cast, thus preventing 
sonims of molecular sizes from agglomerating and at 
the same time making their distribution throughout 
the ingot practically uniform. 


If we were to cast an ingot of say 30 inches in 
diameter from crucible steel at the same temperature 
and under the same conditions as open hearth steel, 
[ am not sure but that sonims would be as numerous 
as sometimes found in steel made by other processes. 
There is not sufficient information to say whether the 
practice of the crucible process should be imitated as 
much as possible for the reduction of sonims. 


If it is possible to reduce sonims to a minimum by 
furnace practice, would not the investigations of Mr. 
Hibbard and Dr. McCance indicate that the processes 
most suitable for the elimination of sonims, not con- 
sidering the crucible process, are the duplex processes 
using a basic open hearth furnace and electric, using 
duplex metal or a charge of 100 per cent scrap. If in 
the duplex process, using a basic open hearth furnace, 
the steel were treated with sufficient manganese to 
maintain in the charge at all times an appreciable per- 
centage, say .25 per cent of manganese, the sonims 
should be in a condition to float most readily. the 
quantity being small on account of the absence of 
silica or silicon and the distance for the sonims te 
float to the top being at a maximum 50 inches. The 
same conditions would exist in an electric furnace 
where pig iron was not used in the charge and hence 
no silicon introduced. Manganese in the bath would 
at all times be sufficient to react on the sonims and 
to reduce FeO in solution which would otherwise 
tend to form sonims during solidification. If the steel 
in the furnace could thus be cleared of sonims to the 
minimum extent practicable, a comparative measure 
of sonims rising from foreign sources might then be 
made. ‘The converse is also true, that is if we reduce 
the sources of foreign impurities to a minimum we 
could ‘then be in a position to study the quantiative 
effects of various processes, casting temperatures, etc. 


It is almost universal practice to use in ladle lin- 
ings and runners, bricks of third quality with regard 
to fusion temperature. Bricks of this quality are dense 
and become vitrified, therefore making it easy for 
the removal of steel skulls and scrap trom the ladles 
and runners. First quality fireclay bricks steam 
pressed have a density probably equal to those of third 
quality bricks and it might therefore be advantageous 
to line ladles and runners with first quality bricks 
using a clay bond of equal quality. Loam clay, which 
is so frequently used in many plants, is much more 


. . e@ 
fusable and more easily washed away than the third 


quality bricks and therefore is a probable source of 
more non-metallic inclusions than the bricks in plants 
where it 1s so used. 


In this brief discussion I have merely tried to 
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emphasize one phase of sonims which to my mind has 
not been sufficiently brought out by those who have 
made a study of the subject, and also to point to the 
exceedingly complex nature of the problem, and the 
comprehensive nature of observation necessary for 
arriving at conclusions which wil! be of. practica! 
value. 


PRACTICAL NOTES ON PHYSICAL 
TESTS OF STEEL. 


(Continued from page 437) 


lower cross-head after the grips have been removed. 
The test-piece is set upon the lower block and the 
cross-head moving downward exerts a slow steady 
pressure on the specimen. The operation of the ma- 
chine is the same as in the tensile test except that 
the machine is usually run at a slower speed due to 
the fact that in compression tests there is no motion 
lost by squeezing together of any grips. According 
to the specifications of the A. S. T. M. the height of 
the test-piece should be two and one-half times the 
diameter. Pieces of more than five times their diame- 
ter fail by bending. The size usually used by the 
author is 1.128 inches in diameter by 1 inch in height, 
which gives excellent comparative results, but which 
does not allow of a theoretically perfect fracture oc- 
curing. It does, however, save considerable of the 
cost in preparing the specimen. It is absolutely 
essential that the ends of the test-piece should be 
parallel to each other and perpendicular to its axis. 
The elastic limit in compression is usually taken as 
the first permanent set of .001 inch which occurs. 
The only way in which this can be determined is to 
release the load after each increment of 1,000 or 2,000 
pounds and measure the height with a micrometer 
gauge. After the yield point is passed the load is 
applied as in a tensile test until either failure takes 
place or the piece endures the maximum load desired. 
If the bar stands the test without failing, the height 
of the piece is measured and the percentage compres- 
sion computed. This test is another form of static 
test. It is rarely, if ever, used in testing ductile 
metals, but is almost always specified in instances 
where brittle metals must stand heavy and repeated 
stresses, such as bridge bearings, etc. 


Transverse tests, although of relatively small im- 
portance, are usuaily made on cast irons. The bar is 
not machined, but is cast in a vertical position after 
a pattern tapering from 114 inches at the upper end 
to 1 3/16 inches at the lower. The ends are supported 
upon the apex of two wedge-shaped blocks set 12 
inches apart upon the bed of the testing machine. A 
similar block with apex downward is fastened to the 
under side of the lower cross-head and upon the cross- 
head moving downward it exerts a force upon the center 
of the test-bar until rupture takes place. In some 
instances more ductile metals are tested transversely; 
but instead of testing these to failure, it is usual to 
specify that a certain force must be withstood with; 
out deflection passing a certain point. 7 
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Ore into Iron and Steel 


OPEN HEARTH PRODUCTS 


ORDINARY STEFL , COLLET STEEL, SPRING STHEL. 
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“Notes on O.H. STEEL PRODUCT 


ACID O.H. STFEL (3 OME RELIAALE 
BASIC OW BSTFEL. 

THE BEST STRUCTURAL STEEL FOR BRIDGES 
ANO SM/PS IS MLWAYS MADE FROM OH. STEEL b. 
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MADE FE OM FTTHER O. Hom BEIIEMER STEEL. 
OW. STEFL /S MORE RELIABLE MVD LESS 
LIAGLE TOBRFIAK IN SERVICE THAN EFS. 
MER. STEEL CF 4 SIMILAR COMPOSITION. 


GLOSSARY 


BLOOMING MILL > 

ROLLING MILL FOR OLLI INGOTS 

DOWN TO BLOOMS AND MISC. SAMPLES. 

BLOOM} 

A RECTANOULAR. MASS OF METAL OVER 
S"SCUIRL AND OVER. 5*O°LONG. 

BILLET 

A BAR 5S" SQUARE OR SMALLER Diep 
DOWN FROA A BLOOM. 

CASE-HARDEN — 

STEEL HAVING AN EXTREMELY HAR O 

OUTER SURFACE BUT A SOFT INTER ICR. 

DOLOMITE — 

A BRITTLE CALCIUM MAGNE SIUAT ~~ 
CABONATE. 08 MAGHESIUM LIMESTONE. 
SCALE? 

IRON OX10£ ON BLUURFACE OF STEEL 

CAUSED BY MEATING . 

INGOT — 4 W455 OF METAL CRET INTO 
RBAMCLD FOR FURTHER. WOT WORKING 

MOLD — 

A FORM IN WHICH THE METAL 13 CAST. 
SOAKING PIT! 

FURNACE USED FOR RENFATING, /NOOTS 

PREPARATORY TO ROLLING AND FORGING 

PRE-HEATER!— 

FURMOCE UNED FOR RENEATING THE /NOOT 

CR BLOCH BEFORE /T 13 FOREEO OR 

ROLLEO. 

SLAB MILL+ 

MILL FOR ROLLING (NOOTS BB BLOOMS /, 

PICKLING>— MAES. 
REMOVING SCMLE BY ACIO SOLUTION 


CN OD ROLLE DO STAM PCD (INTO FCRATS 


(2S AtAF STEEL PIP 
& ROFPs. 


CLEANED AMO TREATED WITH ZINC -GRLVON/LEO SHEETI 
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BESSEMER PRODUCTS 


STELL SPLICE BARS AND STRUCTURAL STE#L 
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NOTES On THE Bessemer Process 


PHOSPHOROUS OE (3 U3BLO VN THE GASIC | iT CONSISTS CHIEFLY OF (RON, CARBON AN MANGANESE 
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COMPOSITION. AS A RULE ALLOY STEEL IS pi crraeat 14 ee 77 ees OME ALLOYING ELEMENT, AS SIMPLE WICKEL STEFL 

NOT MAOE BY THE BESS. PROCESS. THE BMSIC A 43 ALLBY STELL THAT CONTMIMS OME ALLOVIMO ELEMENT, THE TERME BEING SYNONVAEOUS WITH 

OLSIEMER PROCESS 13 PRACTICNLLY EXTINCT SIMPLE MLLOY STECL. 

OW ACCOUNT OF THE COST OF FURNACE QUATERNARY STEEL 19 at2oy STEEL CONTIUWING 2 MLLOYINO ELEMENTS SUCH AS CHRON VANdpan) STEEL 
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ELECTRIC FURNACE PRODUCTS 


CARBON STEEL, N/CAEL CHROME STEEL . 


ALL OF ALOT OF SAMPLES UNDER CONS/OERATION (NTO THE SAME CONOITION 
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ELECTRIC STELL 1S CAST IN /NVERTE. 
MOLDS WITH REFRACTORY HOT TOPS TO 
PREVENT PIPACE HO THE BODY OF THE INGOT 
SLECTRIC STEEL 13 FHI SUPER/O TO 
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MANMAICTURES CANNOT COMPETE ON A 
LBRCE SCALE ON ACCOUNT OF THE HIGH 
COST OF PRODUCTION ALL ELECTRIC 
FURNACES ARE OF TWO DIFFERENT TYPES, 
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CARBON, NICKEL AND ENROME STEEL 
VANAO/WA AND NICKEL VANAOM/AT ga a 
TUNGSTEN AND CHROME TUNOSTEN 
NICKEL CHROME & CHROME VANADIUM 

“ « VANADIUM @HION SPEED . 
CHROME TUNGS 4p VANADILING . 
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FO TO/MPROVE THE QUALITY OF THE STEEL. 
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BOILER PLATE © 2 River TEEL 


HIGH SPEED STEEL 


ALMED, DIAS, THONG Obi 
Supa BLADES, CHISELS, SAWS 
Fae CUTTING STEEL 
PUNMCNES AND STFEL FOR Sane 
PORTS OF ELE CTIOICHL M3 


ON ACCOUNT OF THE FXTREMEMIOM 
COST OF PUDDLE 1220N, THE PUDDLING 
FURNACES ARE NOT PRODUCING 50% 
OF THEIR2 OUT PUT OF 0 YEARS AGO. 
CRUCIBLE STEEL IS THE BEST AS WELL 
EEL. 43 THE MOIST PXPENSIVE STEEL MADE. 

VERY FEW /NOVATIONS HAVE BEEN Mb 
£0 70 THE ORIGINAL, SLOW AND CRE 
LIME METHOO OF MANUFACTURE | 


QE FILE STEEL. 


CUPOLA GAIR FURNACE PRODUCTS 


GREY CASTINGS 

CH/LLEO CASTINGS 
MALLEMBLE CASTINGS 
SLMU-STLEL CAST/MOS 
CAST-/RON CASTINGS 


LARGER CHARTS AVAILABLE 


This chart showing the development of iron ore and into tron and steel, 
including the glossary, general notes, analyses and explanations is without a 
question, one of the best charts of this nature available. The chart was devel- 
oped by S.C. Dickerhoff, Jr., Bethlehem, Pa., and is copyrighted by him. Large 
blue print reproductions 30 x 50”, and small black and white prints 15 .« 25” 
can be secured for a nominal charge from Mr. Dickerhoff. 


NOTS ‘Fyyyney P16 WON MELTED IN A CUPOLA 
AND CAST (INTO MIOLOS MAKE (RON CASTINGS, 
PIG (ROM MELTED INA CUPOLA OF Als 
FURNACE COST INTO MOLDS OF LITHER. 
BAXEO SAND (OVEN DRIED) OR GREEN SAND 
(M0137 UNORTEO) OR SOMETIMES OF 1®ON 
COVED WITH A REFRACTORY COATING TO 
PROTECT 17 FROM BEING MELTED OF 

OV ERHLATEO, BY THE MOLTEN CAST 1RON, 
MAKE GREY AND CHILLED CASTINGS 
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Steel Plant 


Overfired Car Type Annealing Furnace 


Description of an 


Overfired Furnace 


With Auxiliary 


Burners Near the Hearth Level, Used to Make Possible the 
Horizontal Annealing of Large Steel Cylinders. 


It is conventional in annealing furnace practice. to 
have one general source of heat. In the side-fired 
furnace, heat is generated on one _ side (occasionally 
on both sides), near the arch skew; under the hearth 
in the underfired type, and at the top of the heating 
chamber in the overfired type. In these more com- 
mon types of furnaces for annealing, it is well known 
that the greater part of the heat transferred to the 
work to be annealed, takes place from the radiance 
of the flame, or radiance reflected from incandescent 
brick surfaces; only a small amount being transferred 
by convection, the hot gases being in contact with 


with movable car bottoms, which offer a great ad- 
vantage over any other method, in the economica! 
handling of large pieces in and out of the heated space, 
also the overfired furnace has long been recognized to 
give extremely economical results in the heat treat- 
ing of solid steels, as much of the heat is converted 
to radiance and the construction of the furnace per- 
mits maximum advantage being taken of the radiance 
in heating. One of the large steel plants, manufactur- 
ing quantities of ordnance, had the problem con- 
fronting them of bringing a forging, approximately 
4’ 6” in diameter outside, 3’ 2” inside diameter, to an 
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the work only momentarily ; 
amount by conduction, at most only a small propor- 
tion of area of the trea‘ed piece being in contact with 
heated furnace temperatures that are at a temperature 
as high or higher than the annealing temperature of 
the work, which is the only condition under which 
transfer can take place by conduction. With rela- 
tively small pieces a sufficient surface area “Sees,” 
the planes of radiance and to secure an even tempera- 
ture throughout the work the conductivity of the metal 
must be counted upon as a factor which will produce 
an even temperature throughout the work. 


A large majority of the overfired furnaces are built 
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Tate-Jones overfired car type annealing furnace. 


annealing temperature of 1,600 degrees F., and afterward 
normalizing the piece at approximately 1,200 degrees. 
The chemical limitations prevented these pieces be- 
ing annealed in a furnace of the vertical type, and 
owing to the inherent general advantages of the over- 
fired furnace, it was decided that this type would be 
used. A standard overfired furnace was installed with 
the following general cross-sectional dimensions: 

DOOF Widths cuids a acsaceiee shee bss ows nace 6 2%” 
Fidor of ‘CaP toc ton Of atch. ssc Aged vec de a Be 
The furnace is of ample length to accommodate the 
forging in question. The furnace was put in operation, 
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Burning Pulverized Coal Under the Boiler 


Possibilities of 


Tables Showing Results of 


Pulverized Fuel for 


Stationary Boilers. 


Tests on Pulverized Fuel 


Plants and Data Regarding Boiler Installations. 
By FREDERICK A. SCHEFFLER and H. G. BARNHURST. 


The purpose of this paper is to present the facts 
which indicate the coming general adoption of pul- 
verized coal as a fuel for boilers. The discussion is 
presented in the form of a comparison with stoker 
firing, the latter being the most efficient method in 
general use for burning solid fuel under boilers. 

The ultimate adoption of a new method depends 
entirely on its overall commercial efficiency. In the 
generation of power, overall efficiency may be con- 
sidered as composed of the following factors: Relia- 
bility, cost and adaptability. A method may acquire a 
wide field if it shows 
improvement in any one 
or two of these points. 
I m provement in alli 
three points leads to 
the general superseding 
of other methods. 

Let us compare the 
reliability \of a pulver- 
ized-coal_ installation 
with that of stokers. 
This factor depends on 
two items: Apparatus 
for preparing and pre- 
senting the fuel for 
combustion, and _ con- 
tinuity of operation of 
the furnace itself. Ina 
stoker installation the 
first of these includes the stoker itself. Neglecting 
the inherent defects of any system that presents a 
metal mechanism to the action of high temperatures, 
it may be admitted readily that the stoker system is 
satisfactorily reliable, with respect to its apparatus, 
for preparing and presenting the coal for combustion. 

The corresponding mechanisms for pulverized fuel 
are equally reliable. This fact is proved by their 
widespread use for years in the cement industry and 


ciency. 


Abstract of paper read at the spring meeting, Detroit, 
Mich., June, 1919, of the American Society of Mechanical 
Engineers. 
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It is the purpose of this paper to present 
those facts which the authors believe indicate 
the coming general adoption of pulverized 
coal as a fuel for boilers. Since stoker firing 
is the most efficient method when solid fuels 
are used, a comparison of stoker and pulver- 
ized-fuel plants is given, with particular refer- 
ence to reliability, cost, adaptability and effi- 


more recently in an ever-increasing variety of indus- 
tries. It should be recognized that these mechanisms 
are not innovations, but are the result of years of 
development under operating conditions. Proper de- 
sign of equipment by engineers of standing who are 
specialists in this line has made negligible the danger 
of dust explosions, the occasional occurrences of which 
in years past have furnished ammunition to the 
opponents of pulverized fuel. 

The second condition for reliability is the continuity 
of operation of the furnace. Here again we find an 
apparent balance _be- 
tween stoker and pul- 
verized-fuel installations 
during operation. The 
advantage lies with pul- 
verized fuel, however, 
for several reasons. The 
mechanism is altogether 
outside the furnace, 
hence cleaning and ad- 
justment and the mak- 
ing of the few repairs 
required need not inter- 
rupt the operation of the 
boiler. In case of sudden 
necessity the fire may be 
ignited and quickly 
brought to full intensity, 
or it may be. extin- 
guished almost instantly. Greater uniformity of 
flame and temperature is conducive to longer life of 
the furnace lining in a properly designed furnace, and 
to the minimum variation in furnace efficiency. 
Finally, the pulverized-fuel installation relieves the 
power plant from dependence upon the availability of 
a certain grade of coal. Stokers will not handle all 
grades of coal. 

This second factor refers to the cost per Btu 
delivered to the boiler. The various items entering 
into this cost by the stoker system comprise power, 
repairs and maintenance, labor, interest on invest- 
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ment, depreciation, insurance and taxes. 
verized-coal equipment the cost of fuel for the drier 


should be added to the preceding items. A moment’s | 


consideration will show that this item must be taken 
care of in the furnace of a stoker-fired boiler and that 
it is clearly cheaper to remove the excess moisture 
content from the coal in a drier, from which the gases 
leave at very low temperature, than in the furnace 
itself, where the evaporation of the moisture damps 
the fire, increases the content of inert gases and at 
the same time carries off a very perceptible amount 
of heat. 


Returning to the balanced cost items, it appears 
that these show a saving in favor of puiverized fuel 
in a large power plant and for the stoker in a small 
power plant. The figures in question are discussed 
further on in detail. It should be noted that when 
central pulverizing plants are built, they will relieve 
small power plants of the necessity for maintaining 
pulverizing equipment and make pulverized fuel con- 


500 hp. Babcock & W 


siderably cheaper than stoker-fed fuel, regardless of 
the size of installation. This feature is already being 
carried out successfully. 


The final factor of the cost, furnace efficiency. 
which governs all the others, results in all respects 
to the advantage of pulverized fuel for the following 
reasons: First—No excess air is required for com- 
plete combustion. Second—lIn pulverized form all of 
the combustible is burned, a consummation certainly 
impossible in lump-coal firing by either hand or stoker. 
Third—With pulverized fuel there are no standby 
losses with change of load or when shutting down, 
such as banked fires, etc. Fourth—With properly 
designed pulverized-fuel apparatus nothing of a 
mechanical nature takes place in the furnace. 


Let us now consider the third factor of overa!l 
efficiency, which is adaptability. Pulverized fuel is 
here preeminent. The primary feature is the possi- 
bility of burning all grades of fuel without affecting 
the efficiency of the furnace. To burn anthracite and 
very low grades of fuel requires a furnace allowing a 
return flow of the flame past the incoming flame, to 
heat up the incoming fuel, and in a furnace of this 
type fuel containing over 50 per cent ash has been 
burned with high efficiency. | : 
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The flexibility in the use of pulverized fuel is per- 
fect, and the fire may be instantly adjusted to suit any 
condition of overload or lower load, including the cut- 
ting in and out of the boilers. The paramount im- 
portance of this feature and the utter impossibility of 
approaching it with stoker or grate fring is readily 
evident. Furthermore, the operation and the determi- 
nation of conditions for complete combustion may he 
made automatic, the result being a smokeless and 
sootless boiler plant, which is essential in modern 
cities. 


Furnace Design. 

A few words on the design of furnaces for pulver- 
ized fuel may be of interest. The primary requisite 
for good results is to maintain low velocities in the 
furnace. The combustion is no less perfect with high 
velocities, but this will result in damage to the linings 
and in their erosion. A furnace cubical in shape 
usually gives the most satisfactory results. 

The burners should inject the coal under low pres- 
sure and should: permit of varying the density of the 
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425 hp. Heine boiler arranged for pulverized coal hring. 


mixture in the burner itself. Their location and num- 
ber will depend upon the size of the boiler and rating: 
required, and also may be varied to suit the grade of 
fuel. High boiier ratings such as are used in modern 
boiler practice can be obtained when desired. and such 
overratings should be predetermined and the furnace 
volume designed accordingly. 


It will be noted that pulverized coa! behaves more 
nearly like liquid and gas tuels than it does like jump 
coal and that it is in the ideal state for burning with 
the highest possible efficiency. It has been shown 
that it is superior to lump coal as regards all three 
factors of overall efficiency and these statements are 
susceptible of proof upon investigation. The novelty 
of the pulverized-fuel plant is rapidly beginning to 
disappear, and on account of the fact that all obtain- 
able coals are apparently becoming more inferior in 
quality the interest in the use of pulverized fuel is 
very general throughout the United States and other 
countries. 


In Table 1 will be found an itemized statement 
of the costs of pulverizing coal. Table 2 gives reports 
of a number of. preliminary tests made on some of the 
pulverized-fuel installations now in operation. While 
these do not show the maximum efficiency to be ex-’ 
pected with the further development of the art, they: 
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nevertheless indicate that the inherent difficulties have 
been solved and that at the present moment pulverized 
fuel is in a position to compete advantageously with 
any other method of burning solid fuel under boilers. 


Cost of Pulverizing Coal. 

The cost of pulverizing the coal is of prime im- 
portance as low costs are essential for success and 
are achieved when the quantity used per day of 24 
hours exceeds 100 tons. The cost of pulverizing is 
made up of a number of items as follows: Power 
repairs and maintenance, coal for drying, labor, in- 
terest, depreciation, insurance and taxes. 


Table 1—Cost of Delivering Pulverized Fuel to Boilers. 
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The figures depend upon iocai conditions, and the size 
and general arrangements of the entire installation. 


The item of coal for drying depends directly upon 
the percentage of moisture and upon the price of coal. 
Ordinarily only from 1 to 114 per cent of the total 
amount of coal used is required for drying. Assum- 
ing coal to have an average of 7 per cent moisture as 
received and the cost tu be $2.50 per net ton, the 
cost per net ton of drying the coal will be 3 cents. At 
$5 per net ton the cost of the drier coal will be 6 cents. 

The labor item is the greatest variable :n connec- 
tion with the pulverizing of coal, due to the increased 
output that can be obtained in larger plants per man 
employed. It is also subject to local rates of wages. 


100-ton 1000-ton : 
plant dol- plant. dol- For example, assuming labor at 40 cents per hour, a 
larsper _—lars per plant of 100 tons daily capacity, properiy designed and 
net ton net ton: . d HW . : é 
Power at % cent per kw-hr. and 17 kw-hr. equipped, will require approximately 34 labor hours 
7 Ber net tot Reese uspicalealats ee iane $ os ie . to prepare the fuel and deliver it to the conveyors, 
abor at Cents per Die 65445560 snuwedss 1 0. : - : : 
Drier coal at $5 per net ton delivered .. .. 0.06 0.06 whereas in . plant having a daily capacity of 1,000 
Repairs ..... ccc. cc csscseeeeseee eens eee. 0.07 0.07 tons, approximately 115 labor hours are required. 
:. —_— Therefore the labor cost would be 14 cents per net ton 
Interest at 6 per cere ng Per net ton O08, =——=s«g.30,-—S«t. :100-ton plant, only 4 cents per net ton in a 1,000- 
Depreciation .........0. cece cece e cence nee 0.12 0.04 ton plant, and as low as 2% cents per net in a plant 
Taxes and imsurance ................2.00- 0.035 0.013 of 5,000 tons daily capacity. 
Total cost per net ton ................ 0.6575 0.3895 The interest item is based on 6 per cent of the en- 
Table 2—Report of Preliminary Tests Made on Pulverized Fuel Plants. eee 
Ci- 
ency 
main- Btu 
Duration tained, perlb. Ash, Rating, 
Date of test Location of plant hours Coal used per ofcoal per per 
cent asfired cent cent 
Apr. 16, 1917... 0.0... 2c ccc eee Seattle, Wash. ...... 14.5 Renton buckwheat ................... 77 10,000 11.60 122 
Dec: 4; VOI oiiis ered sohe ses Chanute, Kan. ...... 5 Kansas bituminous .................06 72 11,996 17.7 125 
Dec:.-.12; 1917 oo is.0 otk tea eks Chanute, Kan. ...... 5 Kansas bituminous ................... 83.94 12,500 18.25 125 
Jan. 28, 1918................. Chanute, Kan. ...... (25 days) Kansas bituminous ......... area es 78.1 11435 ..... 100 
Apr. 26, 1918............0000. Parsons, Kan. ....... 6 Kansas bituminous ................005 80.3 12,900 1749 ..... 
Apr. 28, 1918..............05. Parsons, Kan. ....... 6 Kansas bituminous .................6.. 80.9 12.289 17.49 130.8 
June 14, 1918................. Milwaukee, Wis. .... 12 Illinois and Indiana screenings ...... 83.3 10.897. 15.89 117.7 
NOV: 25, 1918 cnt ceotcoiee fh54 Lykens, Pa. ......... 10 Lykens No. 3 buckwheat anthracite.. 84.2 12,530 1692 135 
Nov. 15, 1918............2000% Lykens, Pa. ......... 5 Lykens slush buckwheat anthracite.... 81.2 13,653 11.09 142 
Nov. 22, 1918...............25. Lykens, Pa . 5 Lykens slush buckwheat anthracite.... 85 12,753 18.04 146 
Nov. 23, 1918...............0. Lykens, Pa. ......... 5 No. 3 buckwheat anthracite .......... 72.7 12.530 1691 115 
Wee. 225) 9B iaewccinadhanesaes Lykens, Pa. ......... 5 Lytle slush anthracite ............... 75.3 15,420 23.92 188 
FeDs, 1919 oa cad ions Seattle, Wash. ...... 24 Issaquah screenings ...............0-- 78.95 11,660 14.31 126 
Feb::. 2; 1919.4 occoe2s-osesuews Lykens, Pa. ......... 4 No. 3 buckwheat anthracite .......... 78.9 13,067. 1402 177 
ADE: Fi ADS cocwitwaderoteees Vancouver, B.C. .... 4 Nanaimo slack ............cceceeeees 83.3 9.364 28.4 125 
Apr 17, 199 ences aa excwst eds Vancouver, B.C. .... 5 Nanaimo slack .............000 ee eaee 77.1 10,050 24.3 160 
Feb:., 3) 1919 weiicescueseeeds Lykens, Pa. ......... 5.5 No. 3 buckwheat anthracite .......... 78.9 12,530 14.00. ..... 
Sept. 24, 1918..........cccceee Verde, Ariz. ........ (6days ) Gallup, New Mexico ................ 79.5 10,680 14.31 155 


The power required in an up-to-date pulverized- 
coal plant is from 12 to 13 kw-hr per net ton of coal 
crushed, dried and pulverized. The additional power 
required for transferring the coal to the point of use 
and feeding it to the boilers will vary considerably, 
depending upon the distance transported, the size and 
number of the boilers, and the conditions under which 
they operate. The power required for this latter pur- 
pose varies between 4 and 6 kw-hr. per net ton, so 
that the total power for the entire process from the 
track and storage delivered to the boilers is 17 or 18 
kw-hr per net ton. In the following paragraphs the 
cost of power has been assumed at 34 cent per kw hr. 


The item of repairs. including material, labor and 
geueral upkeep of the plant or maintenance, for the 
entire pulverizing plant and burning equipment will 
vary from 7 to 10 cents per net ton of coal handled. 


Google 


tire investment, and the cost of the pulverized-coa! 
plant and burning equipment will of course vary con- 
siderably with the conditions under which the plant 
is installed. Roughiy speaking, however, the actual 
investment will vary from $12.80 per kw output in a 
5,000 kw plant down to $4.80 per kw in a 50,000 kw 
plant and $4.12 in a 100,000 kw plart (assuming a 
turbo-generator water rate of 16 pounds and contin- 
uous boiler and furnace efficiency of 75 per cent). 


All these figures in relation to cost are based on 
the present high prices: ‘The investment required for 
a 5,000 kw plant using 100 tons of pulverized coal daily 
is approximately $64.000 and for a 50,000 kw plant us- 
ing 1,000 tons of pulverized coal daily, approximately 
$240,000, so that, on a basis of 6 per cent and allowing 
for 365 days’ continuous operation, the interest item 
will vary from 1014 cents. per net ton in a 100-ton 
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plant down to 3.9 cents per ton in a 1,000 ton plant. 

Depreciation in a coal-pulverizing plant is usually 
calculated as follows: The life of the building is con- 
sidered as 40 years, of the coal driers as 15 years and 
of the balance of the equipment as 20 years. With a 
100-ton pulverized-ccal pliant and burning equipmen: 
the depreciation item will be approximately 12 cents 
per net ton, and in a plant of 1,000 tons datiy capacitv 
it will be approximately 4 cents per net ton. 

Taxes and insurance are based on 2 per cent of the 
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entire investinent and for a 100-ton plant this item 1s 
approximately 3144 cents per ton and for a 1,000-ton 
plant, 1.3 cents per ton. Summarizing, the foregoinz 
results show that the total cost of pulverizing and de- 
livering pulverized coal to boilers is approximately 
as givenin Table 1. The cost of the puiverizing equip- 
ment complete compares favorably with the stoker 
equipment when everything, such as coal- and ash- 
conveying machinery, etc., is taken into consideration, 
and in large plants it 1s considerably less. 


Safety Methods Applied to the Boiler Room 


Boiler Insurance and Inspection—Local Inspection and Records. 

Pipe Systems—Stairways and Platforms—Cast Iron Under 

Pressure — Non- Return Valves — Feed- Water Regulators. 
By W. E. SNYDER. 


The following is taken from a paper read by the 
author before the .Engineers Society of Western 
Pennsylvania. The paper was entitled the “Practical 
Operation of Industrial Boilers,” and dealt compre- 
hensively with all phases of the subject. That part 
of the paper dealing with safety has been extracted 
and appears as follows: 


Safety. 

During the past few years, owing to the develop- 
ment of safety work in manufacturing plants, the 
safety features of boiler plants which are necessary to 
their operation, have become well standardized. There 
are now on record and available for easy reference a 
number of rules and recommendations, a large part 
of which the writer has aided in preparing, which 
cover the important points that should be given atten- 
tion to provide for the proper safety of lives and 
property. (See Paper on “Industrial Engineering 
Safety” by D. S. Beyer, Proceedings Engineers 
Society of Western Pennsylvania, Vol. 28, pages 
143-165.) It may not be amiss, however, to mention 
here briefly some of the most important safety fea- 
tures of boiler plants, keeping in mind that this dis- 
cussion applies mainly to existing plants of the older 
type: . 

Boiler Insurance and Inspection—First and most 
important is boiler insurance, with the incidental in- 
spection by trained boiler inspectors which always 
accompanies such insurance. It is perhaps unneces- 
sary to argue in favor of boiler insurance at this time. 
as all large companies with which I am familiar carry 
it. The benefits which result from periodic inspec- 
tions by men whose sole time is taken up with such 
work, and who in consequence acquire an experience 
which makes them very keen detectors of defects, are 
so great that they cannot be over-emphasized. While 
this is true of the regular inspections made by boiler 
insurance companies, there is an additional advantage 
in having the benefit of their expert advice in case a 
condition develops which may make it necessary to 
take a boiler out of service temporarily and imme- 
diately, or when it is necessary to decide whether 
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boilers shall be repaired or replaced. These are ques- 
tions upon which it is not possible to bring to bear 
too much expert knowledge and experience, as the risk 
involved in a wrong decision 1s out of all proportion 
to the mere money cost of the insurance. 


Local inspection and Records—Next in importance 
to the regular inspections by the inspectors of com- 
panies specializing in boiler insurance, are the local 
inspections which should be made by some designated 
engineer or experienced mechanical man connected 
with the operation of the boiler plant. Such inspec- 
tions should be made much more frequently than the 
inspections of the insurance company representatives, 
and should cover all of the conditions of the boiler, its 
setting and piping, etc., which have to do with botly 
safety and economy. ‘That is, the inspector should be 
provided with suitable clothes, so that he can get into 
the drums and into various parts of the setting and 
carefully examine the riveted seams, tube connections 
and pipe connections, etc., with respect to safety; and 
also examine the interior of drums and tubes, and the 
outside of heating surfaces, condition of baffles, etc., 
with respect to economy. Examination by the local 
inspector covering all conditions favorable to good 
economy is of special importance, because the inspec- 
tion by insurance company inspectors 1s only required 
to cover such matters as have to do with safety. The 
insurance inspector has primarily in his mind the safe- 
ty of the boiler under pressure and if he calls attention 
to anything which has to do with economy it is main- 
ly because of his desire to be helpful in the proper 
operation of the plant. For this reason the local in- 
spector should keep in mind both safety and economy 
while doing his work; also, it should be an established 
rule that every time the local inspector makes a com- 
plete examination of a boiler and its setting, he should 
write a complete memorandum of his inspection, giv- 
ing the date and the number of the boiler, even though 
there is nothing special to report. Such a memoran- 
dum is of great advantage in case an accident occurs 
and it becomes necessary to make a thorough investi- 
gation. Such an investigation will bring out every 
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item of information, which has to do with the condi- 
tion of the boiler on which the accident occurs, for 
years past; and if in addition to the file of reports of 
the insurance company’s inspectors. there are the 
regular and complete memoranda of the local inspect- 
or’s examinations, the small amount of additional 
work which devolves upon the local inspector in keep- 
ing such written reports of his inspections will be well 
repaid. _ | | 


Inspection ot Pipe Systems—Next in importance 
to the inspection of the boiler and its setting by the 
local inspector, should be his inspection of the feed. 
blow-off and steam piping systems. Such an inspec- 
tion does not need to be made as often as a boiler in- 
spection. Possibly once a year is often enough for a 
complete examination of piping, but such an examina- 
tion should be made, and it should be made by some- 
one who knows enough about these conditions to know 
when they are wrong. It should also include the 
different valves and their condition. In such inspec- 
tions of piping we have found and removed a large 
number of dangerous features, such, for instance, as 
cast-iron sections in main steam lines and in feed line: 
copper bends, corroded threads on blow-off connec- 
tions: 10-inch and 12-inch steam pipes with threaded 
end and blank flanges screwed on, so that the full 
steam pressure acting on the flange had to be borne 
by threads cut years before; thin flanges, out of all 
proportion to the pressure carried; flanges in which 
some of the holes did not coincide. and two or three 
bolts were left out, etc. These and various other 
defects, too numerous to mention. oftentimes hidden 
by pipe covering. are revealed hv svstematic inspec- 
tion of piping. 


Stairways and Platforms— A proper system of stair- 
ways and operating platforms. with railings and toe- 
boards 1s absolutely necessary to good operation. It 
is not possible to make detailed suggestions in a mat- 
ter of this kind, because the local conditions are differ- 
ent in every boiler plant. It should be kept in mind. 
however, that stairways are necessary for easy and 
quick access to the parts of the installation above the 
floor level, and that these stairways should be arranged 
so that in case of an accident it 1s hardly possible for 
a man to be trapped with no means of getting down 
to the floor. The platforms and walks should be 
planned so that all the main valves, water columns. 
manholes, cleaning doors, etc., are easily accessible. 
This is necessary, not alone from the standpoint of 
safety. but to insure reliability and economy in opera- 
tion. If cleaning doors and manholes cannot be 
reached except by old wooden ladders and planks, as 
used to be the case, it is a foregone conclusion that 
the men will use them only when they cannot help it. 


Cast Iron Under Pressure—Most of the older boil- 
ers were constructed with cast iron parts. such as 
mud-drums, headers and pipe connections. Cast iron 
under steam pressure is always dangerous and when. 
in addition, it is subject to strains due to the heating 
and cooling of the boiler and its connections, it is 
doubly so. It is not always possible to eliminate the 
risk incident to the use of cast iron, but it can be 
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minimized. Cast iron or cast steel mud-drums are _ 
often dangerous elements. Wrought steel mud-drums 
are now made, which it is practicable to attach to 
older boilers, and which are entirely safe. Wrought 
or cast steel headers can also be used to replace cracked 
cast iron headers, though a broken header ts not 
usually a serious matter like a cracked cast mud-drum. 
\Vhere the flanged connections on a boiler are subject 
to heavy strains, such as may be due to the connec- 
tion of main steam pipes, safety valves, etc., the cast 
iron can be replaced by cast steel. Of course it re- 
quires the use of judgment and commonsense in decid- 
ing how far to go with the replacement of cast tron in 
boiler plants which have been in service a number of 
years, as it depends on the condition and probable 
remaining life of the boilers and whether there 1s any 
apparent weakness. In my opinion cast mud-drums 
ought to go first, if there is a possibility of continuing 
the boilers in service for even a few years. 


Non-Return Valves—Automatic or so-called non- 
return valves are important safety features of any 
boiler plant. This type of valve. together with a gate- 
valve placed between it and the main steam header. 
with proper prevention of water pockets, makes a very 
good and safe arrangement. The automatic valve 
closes in case of accident to the boiler, thereby isolat- 
ing it from the remainder of the steam system. We 
have had dozens of instances of tube failures or header 
breaks which allowed a sudden drop of pressure in the 
boiler, and invariably this valve immediately closes. 
4yv the use of a small connecting line and pilot valve 
for each automatic valve it is possible to make these 
valves close in case of a break in the steampipe system 
which allows the pressure to drop, and in this way 
shut off every boiler, but accidents of this character 
are not so common as those to individual boilers, which 
allow a sudden pressure drop in any one boiler. The 
automatic valve also serves an important function, 
after pressure has been raised in a boiler and it is 
ready to be connected to the line. In this case it is 
necessary only to open the gate-valve in the branch 
pipe any time while the steam pressure is being raised 
‘nthe boiler; then as soon as the pressure in the 
boiler is sufficiently high, the non-return valve is auto- 
matically opened by the steam pressure, and the boiler 
in this way placed in service. This eliminates the 
operation of opening by hand the valve which per- 
mits the steam being generated in the boiler to enter 
the main steam system; which was sometimes danger- 
ous, due to an accumulation of condensed steam in 
the branch pipe forming a water-hammer when the 
valve is opened, and knocking the side out of the valve 
ora fitting. I have known serious and fatal accidents 
to result, due to this cause, when boilers were con- 
nected to the line, and the use of the non-return valve, 
as explained, avoids the necessity for a man to be on 
top of the boiler while it is being “cut in.” 


Feed-Water Regulators—Fceed-water regulators 
are important adjuncts in the operation of boilers. The 
earlier types regulated in such a way that the feed 
valves were either shut or wide open, and they are un- 
favorable to good operating conditions. The most 
satisfactory type adjusts the valve to any position be- 
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tween closed and wide open, so that the water ad- 
mitted to the boiler is always just sufficient to supply 
the quantity leaving the boiler as steam. This makes 
the change in the rate of feeding the boilers much 
more gradual, which is the condition most favorable to 
safety and good economy. The function of the regu- 
lator is not to replace the water tender but to relieve 
the water tender of the extremely troublesome detail 
of continually adjusting feed valves. This is no small 
task in a boiler plant having from 10 to 20 boilers, in 
various stages of generating steam, and when the 
water tender is relieved from this continuous perform- 
ance of manipulating valves, he can devote his whole 
attention to the supervision of the water-level of the 
boilers. The water tender is always an experienced 
fireman, and he should combine the supervision of the 
fires with that of the water-levels. This he can do 
the more easily when the feed-water regulators con- 
trol the supply of water to the boilers. It is perhaps 
unnecessary to add that each boiler should be equipped 
with the best water columns obtainable, and that these 
columns have gauge-glasses and three try-cocks, 
operated by rods or chains from the point most con- 
venient for the water tender. Working around water 
columns, or replacing gauge-glasses when the boiler 
is under steam, is always dangerous, because of the 
liability of the glass to burst, causing injuries to the 
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face and particularly the eye. For this reason only 
the highest class gauge-glasses should be used, and 
these protected by guards. We have, by the use of 
high-grade gauge-glasses, divided the former number 
of breakages by six, averaging for a whole year 
throughout a large number of plants. This, of course, 
reduces the liability to serious accident in the same 
proportion, and the proper use of guards still further 
reduces this. There is no telling how many cases of 
blindness of one or both eyes have been prevented by 


‘ attention to a comparatively simple detail of this kind. 


Safety Valves—Attention to the kind and capacity 
of safety valves 1s a very important matter. It was 
formerly the custom to put on boilers of a certain 
capacity a safety valve, or two valves, without any- 
one knowing anything as to how much steam the 
valves would discharge per minute. In order to pro- 
tect the boiler properly, the safety valves should have 
sufficient capacity to discharge the full quantity of 
steam which the boiler will generate with the main 
steam outlet closed. Safety valves as now manufac- 
tured have a guaranteed discharge capacity under 
specified conditions, and in this way it is possible to 
be sure that there is enough valve area on every boiler 
to make the conditions safe. Also, the valves should 
be tried every day, in order to be sure that they work 
freely. This 1s a very simple matter, and does not 
take much time if proper provision is made for it. 


How Much Fuel Does a Clean Boiler Save? 


Chart Showing Amount of Fuel Saved After Cleaning Boiler. 
Temperature of Chimney Gases Before and After Cleaning 
Only eso ee Necessary Beyond Fuel Value of Coal Used. 


By W. F. SCHAPHORST 
Copyright, 1918. 


Here is an interesting and valuable chart for find- 
ing the fuel saved by keeping boilers clean. Simply 
zigzag across the chart three times with a straight- 
edge or fine black thread, as indicated by the dotted 
lines drawn across, and the per cent of fuel saved is 
found in the last column at the right, column G. 

For example, if the temperature of the chimney 
gases before cleaning was 580 degrees F., and after 
cleaning 480 degrees F., and if the heat value of the 
coal is 12,000 Btu per pound, what is the percentage 
of fuel saved? 

Connect the 580 (Column A) with the 12,000 
(Column C) and make a note of the figure intersected 
in Column B. In this case we find the figure in 
Column B to be 70 per cent. Now begin at the 12,000 
(Column C) and run a line through the temperature 
difference (before cleaning and after) in Column D, 
which is easily figured mentally to be 100 degrees. 
Continue the line until it intersects Column E. 
Column FE, you will note, is intersected at 3.8 per cent. 
Now from this point, (Column E) run through the 
figure in-Column F, which is the sum of the figures 
obtained in Columns B and FE. In this example the 
sum is (70 + 3.8 per cent) 73.8 per cent. The con- 
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tinuation of this last line through Column G gives 
the answer as 5.15 per cent. 

The instructions on the chart itself tell just what 
to do as you goalong. Each column is fully explained, 
excepting Columns B and E, which are to be “added 
together” for use in Column F. In zigzagging across, 
the second line from Column C to Column E begins 
where the first line ended, at the 12,000 Btu, the 
13,000, or whatever it happens to be. In this example 
it is 12,000 Btu. In the same way, the third line, 
from Column E to Column G, begins where the second 
one ends. | 
_ The writer has experimented with this chart to 
find which is quicker, the chart itself or the formula 
on which the chart is based. In every instance I 
found the chart to be much the quicker. The only 
mathematical operation involved, adding two simple 
numbers, requires very little time or thought and. can 
frequently be done mentally. 


Why the Chart Was Developed. 

Not long ago I developed and sibiicieds a formula 
for computing the fuel saved by cleaning boilers. 
This formula met with considerable approval. One 
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correspondent, however, asked if I could alter the 
formula and get rid of the “boiler efficiency factor” 
which was contained in the formula. Many operators 
of boilers haven’t an inkling regarding their boiler’s 
efficiency, and so as soon as one begins to talk efh- 
ciency to them they shrug their shoulders and give 
up the task as hopeless. : 


With this correspondent’s suggestion in mind | 
sought out some good representative steaming tests 
where I knew the firemen and engineers did the best 
they could and derived this formula: 

100 (T — t) 
0.22H — 0.37T —t 
ing 18 pounds of air per pound of fuel. 


= per cent of fuel saved assum- 


Where T = the temperature of the chimney gas be- 
fore cleaning, degrees F.; 
t = temperature of chimney gas after clean- 
ing, degrees F.; | 
H = heat value of fuel in Btu per pound. 


This is the formula upon which the chart 1s based. 
It contains the three most important factors, all of 
which are usually known or determined without great 
effort. T and t can be found by means of a pyrometer 
or a thermometer properly placed in the gases. If a 
thermometer is used, don’t place it close to any com- 
paratively cool body, or the bulb will radiate heat so 
rapidly as to affect the reading considerably. The 
heat value of the coal H can be ascertained with fair 
accuracy from Bureau of Mines publications, which 
list the heat values of coals mined all over the United 
States. : 


Naturally, the chart is subject to criticism. It is 
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not claimed to be “perfect.” No boiler efficiency 
formula can be expected to be perfect, containing only 


three factors, as this one does. 


It is simple, however, and that is a thing that 1s 
always wanted. It shows clearly that low initial 
temperature in exit gases is most desirable. It shows 
that the cleaning operation should reduce the tem- 
perature as much as possible. The lower the final 
temperature the better. It also shows that it 1s desir- 
able to use high quality coal—coal of high heat value. 
The lower the initial temperature and the higher the 
heat value of the coal, the more difficult it is to save 
coal, because under such conditions the efficiency of 
the boiler is already high. 

The range of this chart is great enough to include 
most boilers. The efficiencies range from 50 to 100 
per cent. The maximum temperature decrease shown 
is 220 degrees F., which is sometimes exceeded but 
seldom is an average decrease. Column G shows that 
the chart will compute savings all the way from 2 
to 15 per cent. Should your problem be so unusual 
as to fall outside of this chart, which is improbable, 
recourse may be had to the formula which is given 
above. 
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Chart for determining fuel saved by clean boilers. 
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FOREIGN. RELATIONS 


MANGANESE INDUSTRY OF TRANSCAUCASIA. 
Vice Consul H. A. Doolittle, Tiflis, 1919. 


Manganese occurs in Transcaucasia practically only in 
the Tchiatouri region, not far from the port of Batum, with 
which it is connected by rail. The ore is found where it 
outcrops and in beds, and it is mined like coal, through 
tunnels or adits. The richest ore, containing up to 90 per 
cent pure manganese dioxide, occurs in the village of 
Perevis, and the most productive mines are in the hamlet 
of Mgvimevi. 


Figures showing the export of manganese to different 
countries for 1913 and 1914, the last two years during which 
exportation was possible, are given (in poods of 36 pounds) 
in the following table: 


Poods Poods. 

Countries 1913 1914 
Austria-Hungary ........0.......-0000 ee 1,553,564 2,010,619 
Dele: face ca cnet causes Ae tees 11,163,109 9,577,121 
France ........ sigh, tne Dita Mesnaints Ce Nase huis aytetallea 3,367,972 1.484 ,999 
Germany 25 3342s tie eae ees 3,186,089 3,755,114 
Great Britain ......... 0.0... ccc eee eee 15,091,103 6,696.517 
CAN coe etn A a a asi At Dine aere rane ae 451,192 563,210 
Netherlands ...............-...0 eee eee 21,987,330 16,482,099 
ROUMANIA. <5 eked oe ok Peed ce ead Gomee eee 4,500 
South Russia .........0.cccec ee ee neces 617,500 936,400 
United States ...0...0...00000..00.0000... 8,409,407 2,142,323 
MOURN: | otk eben e ie teand eeasio cade 65,827,266 43,652,902 


After war was declared communication with the outside 
was cut off and practically no export was made, the only 
consumer being Russia. 


War Seriously Affects Industry. 

The year 1914 began with good prospects for the 
manganese producers of Tchiatouri and thus continued for 
the whole first half of the year. There was a considerable 
call abroad for the product of the mines, and an intensified 
exploitation to satisfy this demand was made while prices 
were fairly favorable. 


The declaration of war seriously affected the production 
of manganese, cutting down the amount mined in 1914 to 
18,742,000 po@ds less than the production in 1913. This was 
due to the shutting down of a considerable number of mines 
and to the limited exploitation undertaken in the latter half 
of the year. During the year the number of mines and 
drifts under exploitation was 192 and 226, respectively, as 
against 303 and 437 in 1913. In other words, the number of 
mines was reduced by 36 per cent and the number of drift- 
ways by 48 per cent. 


At the same time the number of firms engaged in this 
industry fell from 260 in 1913 to 175 in 1914, a reduction of 
32.69 per cent. This is 17.45 per cent below the average 
for the preceding 10-year period. The totals of production 
for later years also show a considerable decrease; thus in 
1915 there was produced only 15,737,000 poods, and in 1916, 
14,677,CCO_ poods. 


The mines with drifts under exploitation for the three 
years are as follows: In 1915, 95 mines and 153 drifts; in 
1916, 106 mines and 144 drifts; and in 1917, 84 mines and 96 
drifts. 


Operation of Concentrating Plants. 
In the Tchiatouri region, up to 1914 there were 27 con- 
centrating plants. In the tollowing table, taken from a 
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publication of the Counci] of Manganese Producers, is 
shown the number of plants in operation for the years 1914, 
1915, 1916, and 1917, together with other particulars: 
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In 1914 only 18 out of 27 plants were running, making the 
production smaller than that of 1913 by 7,000,000 poods; how- 
ever, taking into consideration that the plants were operated 
practically only during the first six months of 1914, it will 
be remarked that in that year the production of every plant 
increased, and if war had not occurred an output nearly 
twice as large as the one indicated would have been obtained 
by the end of the year. The next year, 1915, the same num- 
ber of active plants produced only 7,817,000 poods of washed 
ore. In other words, the production decreased by 7,250,000 
poods, or 47 per cent. In 1916 the number of active plants 
and the amount of ore produced in connection with the 
demands of the Russian metallurgical factories making war 
materials increased, but in 1917 there was a still more 
noticeable fall in the amount of washed ore. In comparison 
with the production for 1914, this 1917 output shows a de- 
crease of 8,399,000 poods, or 55.7 per cent. 


Ore Imports—Georgian Producers Amalgamate. 


Imports of ore into Russia amounted to 1,345,107 poods 
in 1915, 10,859,452 poods in 1916, and 2,881,260 poods in 1917. 
This was a considerable increase in the amount of manga- 
nese consumed by Russian industries over the pre-war 
period, which previous to 1915 had never exceeded 2,000,000 
poods in any one year. Another point to be noticed is the 
enormous decrease for the year 1917, showing how greatly 
the revolution, with its attendant labor troubles, affected 
the industries using manganese. 


Notwithstanding the decrease in production during the 
war, the lack of opportunity to dispose of the ore left the 
manganese producers of this region with enormous stocks 
on hand at the end of the year 1917. Practically no mining 
was undertaken in 1918, except that during the German occu- 
pation a certain amount of cleaned ore was prepared to be 
shipped to Germany. No figures were kept either of pro- 
duction or of the amounts sent to the Central empires. 


At the present time, at the port of Poti and at Tchia- 
touri, there are approximately 58,000,000 poods of cleaned 
ore, above ground, ready for shipment. This ore varies in 
quality from 50 to 60 per cent, ordinary, up to 88 to 90 per 
cent pure dioxide. Most of the Georgian producers have 
combined to form the Manganese Producers’ Stock Com- 
pany (Actionnerny Obshtchestvo Margantseiprompshlenni- 
kov), a semi-governmental institution which is designed to 
control the industry, in spite of the fact that they own only 
15,000,000 poods out of the 58,000,000 above ground. Three- 
fourths of the remainder is controlled by the two great ex- 
porting firms of Tchilingiurian Bros. and M. Manuelides of 
3atum. These two firms are not actual producers, but are 
buyers and exporters. 
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PRODUCTION TOPICS 


CONDENSER CLEANED WHILE IN SERVICE. 


A new and valuable development in steam surface condensers 
is announced by the Wheeler Condenser & Engineering Co., 
Carteret, N. J. It is a patented “compartment condenser” that 
can be cleaned while in service without shutting down the turbine. 
Any tube or tubes may be temporarily plugged and other repairs 
made without taking the condenser cut of service. 


This is a timely development in view of the persistent claims 
made by well known fuel authorities that the price of fuel is 
not likely to go down for some time if at all. This condenser 


will enable the chief engineer to constantly maintain clean con- 
densers, hence a constantly high vacuum. All engineers of ex- 
perience know that in addition to increasing output a high vacuum 
means low fuel consumption and a considerable saving in money 
year in and year out. 

Also upon installation of this condenser there need be no 
interference with the operation of the turbine. At the present 
_ time, in many important power stations, even where water con- 
ditions are regarded as good, it ‘is necessary to occassionally 
shut down the turbine for a period sufficiently long to give the 
condenser a thorough cleaning. In such cases, and in fact in all 
cases where continuous and highly efficient operation are desirable, 
this new type will fill a long felt want. 


‘To clean the average condenser is not a difficult task, but it is 
time-consuming, and. for that reason the chief engineer is nat- 
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urally tempted to put cleaning off until “tomorrow,” or “next 
week,” or “next month.” During his wait for the opportune 
time the vacuum gradually drops, and with the drop coal wastage 
increases. Sometimes the loss of vacuum amounts to several 
inches of mercury. Hence the compartment condenser, which 
can be kept constantly clean regardless of load conditions, will 
in the long run prove to be a paying investment from the stand- 
points of both uninterrupted service and coal saving. 

The illustration shows clearly how the compartments are ar- 
ranged. The condenser shown is divided. into four compartments. 
each compartment being equipped with a set of valves to control 
the circulating water. To clean the condenser while the turbine 
is delivering full power, the operator simply shuts off the water 
from one compartment, removes the cover, cleans the tubes, re- 
places the cover, turns on the water again, and then. passes on 
to the next compartment repeating the operation until the four 
compartments or the entire condenser is clean. Thus, while one 
compartment 1s being cleaned, the other compartments are in full 
operation, temporarily taking over the entire turbine load. 

An advantage that will not be overlooked by engineers in 
localities where water is bad is that no matter how severe the 
water conditions may be, the compartment conaenser will take 
care of the cleaning problem. Shut downs for frequent cleaning 
will become a thing of the past. This condenser can be cleaned 
as many times per week or month as desired. 


OVERFIRED CAR TYPE ANNEALING FURNACE. 
-(Continued from page 450.) 


production started, but it was noted that some differences 
existed in the physical qualities of the steel at various points 
on the circumference, thus surface, which was upward in 
the furnace during treatment having different characteristics 
than those surfaces of the circumference, that were down- 
wards and laid near the top of the car; as the results ob- 
tained were not satisfactory a careful investigation of condi- 


- tions was made and it was found that while the upper half 


of the circumference of the steel ring, which could “See,” 
the radiant surfaces at the top of the furnace was heated to 
the proper temperature of 1,600 degrees, it was impossible to 
bring the lower half of- the ring to temperatures greater 
than 1,550 degrees to 1,570 degrees. On the normalizing 
heat, the temperature differential was even greater, approxi- 
mating 100 degrees. 

It was very evident that to secure satisfactory operation, 
and results from this equipment, that an auxiliary supply of 
heat would have to reach the work on the surfaces of the 
under-circumference. After considerable experimenting at 
the steel company’s plant a system was devised by which a 
number of small burners and combustion chambers were 
placed in the wall, a short distance above the level of the 
car. The illustration gives sectional views of this furnace, show- 
ing the auxiliary burners. A system of flues, originating just 
under the perforated arch, and on the same section line as 
the burners, were introduced—this arrangement also being 
novel in the overfired furnace. Wonderful results were 
secured after the auxiliary burners and flues were introduced. 
A most careful test shows that the difference in temperature 
on either the annealing or novelizing heat, between the top 
and bottom of. the piece were no greater than the area ‘of 
the heat measuring instruments indicated that they were 
within 10 degrees. The original furnace was installed by 
Tate, Jones & Co.,--furnace engineers,- Pittsburgh, Pa., and 
the experimental work leading thereto and the changes and 
addition of the lower burners and upper flues were made 
by that concern. The introduction of’ the double- burner 
flames in the overfired type of furnace were so entirely ‘novel 
that a basic patent was secured covering the overfired fur- 
nace with auxiliary burners at or near the hearth. 
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INDUSTRIAL TRAINING HELPS REDUCE HIGH COST 
OF LIVING AND SOLVE INDUSTRIAL UNREST. 


Col. Arthur Woods, assistant to the Secretary of War, is 
urging 20,000 factory owners and industrial corporations 
throughout the country to undertake industrial training for 
their workers at the same time that they pay them a suf- 
ficient living wage during the period of their apprentice- 
ship. 

With the cost of living soaring daily higher, the question 
of efficiency in production and manufacture has come to the 
front as the issue of most fundamental importance in the 
solution of the living problem. It is becoming clear that 
some remedy must be found for a situation in which thou- 
sands of American workers, earnest, respectable men who 
are doing their best every working day of the week, are 
nevertheless attaining an output of not over 35 per cent of 
their best human capacity. 


American factories are today using 6,000,000 or more 
workers to do what 4,500,000 men could do as well if they 
were fairly trained. This means that American manufac- 
turers are paying the wages of 1,500,000 workers who are 
really adding nothing to the total output of the industrial 
system. In the manufacturing section of New England, 
and a few portions of the United States are more important 
in the production of our daily necessities, factory experts 
have stated that the factories are not more than 60 per cent 
efficient in output, merely for want of more skilled and in- 
telligent manpower. This does not compare very well with 
a pre-war Germany in which individual industrial training 
was so successfully operated that 65 per cent of the mana- 
gerial and technical force consisted of men who had started 
work as unskilled or semi-skilled labor. 


In aggravation of the high cost of living, the entire ques- 
tion has been brought to a head just now by the large num- 
hers of soldiers returning to civilian life from the military 
service. Many of these men went to war unskilled workers, 
but because of their experience have come back with greater 
ambitions and larger vision. ‘hey have the psychological 
start for better things. They have the desire to improve 
their condition and their earning power. But they have 
neither the skill, nor the means for developing the skill. 
without which their ambitions cannot possibly be realized. 
They must have industrial training tmmediately and on a 
sufficiently large scale to offer an opportunity for advance- 
ment to every man who wants one and deserves it. ‘These 
men must earn a living wazge while they are learning, and 
must be taught intensively enough so that in a short time 
they will be able to realize their ambitions and to increase 
their earning powers. 

That greater production means lower prices is axiomatic. 
That this result can be accomplished with those very men 
who are at present classed as unskilled laborers is abundant- 
ly proved by the experience of a number of factory owners. 
The superintendent of one of the biggest metal working 
establishments in the country, states that mechanics who had 
heen with them for two years were given one week of train- 
ing, as a result of which they doubled their individual pro- 
duction. In another plant a worker returning from the 
training department by 11 o’clock did what has been esti- 
mated formerly to be a day’s work. In a shoe factory in 
Brooklyn, 60 soldiers were recently employed who had had 
no previous training in shoe production, and who were taken 
on with the avowed intention of being put through the train- 
ing course in order to be taught their trade. The men 
started at $15 per weck and after a training varying from 
turee to six weeks some of these men are earning as high as 
$70 a week. 


Google 


INDUSTRIAL RELATIONS 


Bearing in mind these random illustrations of the possi- 
bilities of industrial training, what is the country doing to- 
day to accomplish the same result on a larger basis? The 
answer can be given brietly without noticeable inaccuracy. 
It is doing just exactly nothing at all. The United States 
spends $700,000,000 annually on general education. It spends 
$5,000 of public money on anyone who has sufficient means 
to live without wage earning in the years between 16 and 21. 
But it seldom spends a single dollar on making a mechanic. 
Where millions are spent for a few thousand professionals. 
nothing is spent for the millions who produce our necessaries. 
So long as this condition persists, no remedy for the high 
cost of living can be successful because it is only by going 
to this fundamental feature of the problem that anything can 
be accomplished. 


At the outbreak of the war, the need for increased pro- 
ductivity in the industrial system was clearly appreciated by 
the country’s leaders. The United States Training Service 
under the Department of Labor was organized to promote 
training classes in industrial plants and offered its free 
services to manufacturers in starting such classes. By these 
means during the war, large numbers of unskilled workers 
were turned into skilled workers in a short time, and the 
entire available fund of skilled labor was markedly increased 
thereby. Not only did these training classes produce new 
men, but they also increased the level of ability of many 
of the old ones and increased the efficiency of the entire plant. 
Congress having failed to provide the necessary appropria- 
tion for continuing the work, this national effort has lapsed 
into inactivity, with the result that today 20,000 industria! 
corporations in the United States that could advantageously 
adopt such a plan of industrial training, are doing nothing 
to raise the level of their men, increase the productivity of 
their plants or to increase the general level of production 
throughout the United States. 


What industrial training means in terms of advancement 
for the workers of the United States can scarcely be over- 
estimated. A great majority of our 10,000,000 factory work- 
ers confront a changeless task that they do not really com- 
prehend and will never get a chance to master or escape. It 
has recently been said that “labor unrest at this time is an 
effort to secure a recognition of personality.” This is abso- 
lutely fundamental to the solution of our industrial and labor 
problems. High wages alone will get us nowhere, because 
the monotony of a routine task and the lack of opportunity 
for advancement will not be replaced by a mere increase in 
the weekly payroll. 


Nor will this be a difficult matter once the facts are 
clearly presented to America’s industrial leaders, because 
not only is future productivity increased but the men more 
than pay for themselves at the same time that thev are 
learning. More and more factories are beginning to dis- 
cover that raising the level of skill of their workers is a 
paying investment which makes for contentment amonz 
their men, which produces leaders to take charge of the 
work requiring skill and intelligence, and which actually 
increases the profits and dividends by raising the general 
level of production to a high plane, by means of increase: 
efficiency instead of expenditure. Labor, on the other hand. 
is responding eagerly to this idea because it means increased 
earning power to the individual worker, independence and 
better education. It makes for pride in his work and con- 
tentment with his prospects for every taborer who is thus 
given an opportunity to better his condition and improve 
his status as his skill increases. The public, finally, sees in 
this a fundamental approach toward solving the high cost 
of living, and completes the tripartite national approval on 
which the success of the plan depends. 
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NEWS OF THE PLANTS 
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The Youngstown Pressed Steel Company, Youngstown, O., 
is making rapid progress in the construction of its new plant 
near Warren, O. The company has a large tract of property in 
this district covering about 40 acres of land. The main building 
of the new plant will be about 530 x 560 feet, of brick, concrete 
and steel construction. The equipment will be electrically-driven, 
and will include machinery for the manufacture of pressed steel 
parts for automobile, truck, tractor, and other use, as well as for 
fireproofing materials, such as metal lath, expanded metal, and 
other special steel products. It 1s planned to have the new works 
ready for operation early in November. The cempany is affliated 
with the Sharon Steel Hoop Company, and the plants. now used 
at East Youngstown, O., and Sharon, Pa., will be used by the 
latter organization on completion of the new works. 

The Interstate Iron & Steel Co., Chicago, Ill., has arranged 
for a stock issue of $1,400,000 for proposed extensions and bet- 
terments. The proceeds will be used in part for the construc- 
tion of an addition to its open hearth furnace and continuous 
rolling mill at the East Chicago works, including the installation 
of new machinery and equipment to facilitaate the handling of 
raw materials at this plant. ‘The works specialize in the produc- 
tion of merchant bar iron and steel. A _ rolling mill is 
operated by the company at Marion, O. Silas Llewellyn is 
president. 


— 


——— 


The Robesonia Iron Company, Robesonia, Pa., has resumed 
activities at its local blast furnace, and will maintain a produc- 
tion of about 1,400 tons of iron per week for some time to come. 

The Hammond Steel Company, Syracuse, N. Y., is planning 
for extensions and improvements in its plant to cost about $250.- 
000. The work will include a new rolling mill, about 80 x 260 
teet, with wing, 40 x 60 feet; a number of new furnaces, and 
electric power plant. The company recently increased its capital 


from $1,000,000 to $1,700,000. 


The Wyckoff Drawn Steel Company, First National Bank 
Building, Pittsburgh, Pa., recently incorporated with a capital of 
$500,000, has inaugurated construction work on a new rolling 
mill at Economy, Pa., about 20 miles from Pittsburgh. The plant 
will be equipped for the production of rounds, flats, squares, 
hexagons, both in carbon and alloy steel, as well as drawn and 
turned shafting. The machinery will be electrically-driven, and 
considerable special eqtiipment for production will be installed. 
The company has purchased a tract of land comprising about 12 
acres at the new location, and the initial works will occupy about 
two acres of ground. It is planned to have the new plant in 
operation early in the new year. A. W. Wyckoff is president; 
G. R. Nutty, vice president; and P. M. Nutty, secretary and 
treasurer. 


The Slick-Knox Steel Company, Wheatland, Pa., is planning 
for the immediate erection of a new one-story machine shop, 
about 70 x 250 feet; an electric power plant will also be con- 
structed for works operation, as well as a new two-story office 


building. 


The Phoenix Iron Works, Meadville, Pa.. has commenced 
the construction of a new two-story brick and steel machine 
shop, about 64 x 240 feet, for increased capacity in this depart- 
ment of works operation. 


The Carnegie Steel Company, Pittsburgh, Pa., has completed 


the rebuilding of its blast furnace No. 3, at the Farrell, Pa.. plant. 


and the unit has now been blown in for service for the produc- 
tion of pig iron. The capacity has been increased from 350 to 


500 tons. 


The Nagle Steel Company, Seyfert, near Reading, Pa., is 
making a number of extensions and additions at its plant for 
increased facilities. New equipment has been installed for the 
rolling of thin steel plates. 


Google 


The Midvale Steel & Ordnance Co., Widener Building, Phila- 
delphia, Pa., 1s planning ior extensive improvements and addi- 
tions at the Franklin plant of the Cambria Steel Company, 
Johnstown, Pa. The work will include the installation of new 
machinery and equipment, the reconstruction of present boiler 
plant, improvements at the plate mill, as well as the erection 
of a new hospital for employes at the works. At its Nicetown 
plant, the company is planning for the erection of a new electric 
furnace, and will also make improvements and extensions in the 
bar mills for the production of tool steel and other bar products. 
At the Coatesville works the company plans for the erection of 
a new special heat-treating plant, as well as other improvements 
and additions. The entire work is estimated to cost about 
$8,000,000. 

The Pratt & Letchworth Co., Buffalo, N. Y., is now operating 
its new malleable iron foundry, recently completed. The plant 
consists of three bays, two of which are 70 x 540 feet, and one 
70 x 215 feet. An extension, about 60 x 220 feet, has also been 
constructed to house the annealing ovens. The new structure 
is of brick and steel, and replete in all departments. 


The Pittsburgh Forge & Iron Co., Pittsburgh, Pa., has resumed 
operations at a portion of its Woods Run plant after a shut-down 
for about two weeks to allow for improvements and repairs. The 
departments now in operation include the bar, guide and puddling 
mills. It is planned to inaugurate operations in the forge de- 
partment at an early date. 


In connection with its proposed plans for general expansion, 
the Clinton-Wright Wire Company, Worcester, Mass., recently 
formed by the merger of the Wright Wire Company, Worcester, 
and the Clinton Wire Cloth Company, Clinton, Mass., plans are 
now under way for the erection of a large addition to the plant 
at Palmer, Mass., for wire-working operation, increasing the 
present capacity by about 10,000 tons per year. Considerable new 
wire drawing machinery will be installed. The company has 
preliminary plans under way for the construction of new steel 
mills, and is considering Buffalo, N. Y., as a site for the pro- 
posed expansion. George M. Wright is chairman of the board 
of directors. 


The Canonsburg Steel & Iron Co., Canonsburg. Pa., is plan- 
ning for extensions and improvements at its plant to increase the 
present capacity. It 1s proposed to add two hot mills at the 
works, and it is understood that contracts for the equipment will 
be placed at early date. : 


The Wharton Steel Company, Wharton, N. J., has resumed 
operations at its local plant following a shut-down for about 
two months past, due to a strike of employes. It is understood 
that the works will run at capacity until further notice. 


Efforts extending over a year for establishment in Louis- 
ville of a malleable iron foundry—the basis of a number 
of other industries sought by the Louisville Industrial Foun- 
dation, has resulted in a transaction whereby a $500,000 
plant will be erected immediately by the Illinois Malleable 
Iron Company, Chicago, capitalized at $2,500,000. 

Representatives .of the Chicago concern, at a conference 
at the Industrial Foundation, concluded a deal, through J. 
Lithgow Smith, of the Fidelity & Columbia Trust Co., and 
Caldwell Norton, for purchase of 40 acres belonging to the 
Merhoeff estate at the intersection of Ash Bottom road and 
the Southern Railway tracks, across from the army remount 
station. 

Operations will be started by December 1, according to 
announcement, and 500 operatives will be employed. The 
concern will have an output estimated at between 6,000 and 
10,000 tons of malleable iron a year. It is announced that 
erection of the plant will be started immediately. 
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B. L. Cogshail has been appointed assistant to president 
of the Pittsburgh Steel Company. Mr. Cogshall was pre- 
viously manager of production of the United Alloys Steel 
Corporation, prior to which he was connected with the IIli- 
nois Steel Company. 

Vv 

Charles A. Swan is now general superintendent of the 

Crucible Steel Forge Company, Cleveland. 
* 

George Stitch, formerly with the Huntington Steel Foun- 
dry Company, Huntington, Ind., is now connected with the 
Union Sanitary Manufacturing Company, Noblesville, Ind. 

V 

George W. Pope, after having been connected with the 
Hog Island ship yards for two years has now returned to 
the Minneapolis Steel and Machinery Company, Minne- 
apolis as structural sales manager. 

y Vv 

Q. S. Snyder is now vice president and treasurer of the 
Pittsburgh Rolls Corporation, succeeding H. R. Warfield. 
resigned. 

; vo -¥ 

N. B. Folsom who for some time has been acting in the 
capacity of treasurer of the Brier Hill Steel Company, 
Youngstown, O., since the retirement of John Stambaugh, 
was recently elected treasurer of the company and manager 
of the board of directors. 

vo ¥ 

W. C. Greer, formerly superintendent of the Seward 
Foundry, previous to which he was foreman for the Verona 
Steel Castings Company, is now connected with the Mc- 


Kenna Brass & Manufacturing Co. 
¥ ¥ 


M. B. Summers is now secretary of the Stalmaker Steel 
Company, succeeding F. S. Easterly, resigned. 

: Vv 

William Lewis, has been appointed to take charge of 
operations for the Falcon Steel Company, now building at 
Niles, O. Mr. Lewis was formerly superintendent of the 
sheet plant of the Western Reserve Steel Company. 

Vv 

R. C. Gosrow, is now in Seattle engaged in electro- 
metallurgical engineering work and metallurgical and indus- 
trial sales engineering. Mr. Gosrow was formerly electro- 
metallurgist for the North American Company, New York, 
and was sales manager for the Pittsburgh Furnace Company 
and the General Steel Company, Milwaukee. 


Viv 


M. J. Gregory has been appointed foundry superinten- 
dent with the General Motors Corporation. He will operate 
the foundry of the Samson Tractor Division, Janesville, Wis., 
upon completion. 
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J. Leonard Replogle, president of the American Vana- 
dium Company is now also one of the directors of the 
American Ship and Commerce Corporation, holding com- 
pany for Cramps-Kerr Steamship Company. 

V 

Richard Hunt Hallstead has been elected president and 
treasurer of the Sheffield Steel & Iron Co., Chicago, at its 
recent organization. H. C. A. Mitchell was elected vice 
president and general manager and John W. Taylor, vice 
president and sales manager. 

yo ¥ 

L. H. Meyer is in charge of the Pittsburgh office, Oliver 
Building, of the John W. Cowper Company, Inc., Buffalo, 
engineer and contractor. 

Vv ¥ 

Capt. Giles S. Pease has just returned to this country 
after being abroad a year and a half in the service of the 
American Red Cross. He was formerly plant engineer of 
the Spencer Wire Company. Worcester, Mass. 

vy 

Ralph T. Fuller has been elected vice president of the 
Producers Fuel Company, First National Bank Building, 
Pittsburgh. Mr. Fuller has for the past 10 years been asso- 
ciated with the sales department of the M. A. Hanna & Co., 
Cleveland. 

Voev 

M. W. McClane is now president of the Aetna Foundry 
& Machine Co., Warren, O. M. W. McClane, W. M. McKee. 
G. P. Gillmer and V. E. Rehr were elected directors of the 
company, Mr. Rehr being made vice president; G. P. Gill!- 
mer, treasurer, and M. C. Boyd, secretary. 

Vv 

William H. Woodin, president of the American Car & 
Foundry Co., has been elected a director of the American 
Locomotive Company. W. Spencer Robertson, of the 
American Locomotive Company, has also been elected a 
director. y 

Robert L. Kift, formerly vice president and general 
manager of the Bethlehem Construction Company, has re- 
signed from this position and purchased the Lehigh Struc- 
tural Steel Company, Allentown, Pa. Thomas R. Mullen 
is general manager of sales. 

a 

B. F. Bart is now sales manager of the Standard Seam- 
less Tube Company, Pittsburgh, comprising the territory of 
Philadelphia, New York and New England. 

Vv 

F. J. McGrail has charge of the foundries operated by 
the Honolulu Iron Works Company, Honolulu, Hawaii. Mr. 
McGrail was formerly superintendent of the Struthers-Wells 
Company, Warren, Pa., previous to which he was connected 
with the Worthington Pump Company, Harrison, N. J. 
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R. E. Blood has opened ofhces in the Hudson Terminal! 
Suilding, Room 523, 36 Church street, New York, and is 
juastern representative for the Lockhart Iron & Steel Com- 
pany, Pittsburgh, and also the Pittsburgh Rivet Company. 
Mr. Blood, previous to this connection has been associated 
with the American Locomotive Company. 

We OF 

George E.. Jurey has resigned as chief clerk in the open 
hearth department of the Republic Iron & Steel Co., and 
is now auditor of works of the Jones & Laughlin Steei Co., 
Pittsburgh. | 

Vv 

J. L. Dixon is now associated with the T. W. Price En- 
gineering Company, Woolworth Building, New York, as 
metallurgist and electric furnace engineer. Mr. Dixon was 
formerly associated with the John A. Crowley Company. 

oo | 

Ikdward Shearson has resigned as a director of the 
A\merican Steel Foundries. 

Wee -¥ 

George W. Short has resigned is vice president and 
general superintendent of the Sharon Steel Hoop Company, 
Sharon, Pa., with which company he has been connected 
for 12 years. He is director of the recen‘ly formed Slick- 
Knox Steel Company. 

Vv 

Charles Yon and Lawrence Snapp are respectively presi- 
dent and secretary and treasurer of the United Kuel & Lron 
Co., dealers in coal, coke and scrap iron, House Building, 
Pittsburgh. 

Vv 

Louis Resnick has been appointed director of pubticity 
ior the National Safety Council, Chicago. He was general 
manager of the Associated Trade Press, of which he was 
the founder. Prior to that he wis connected with the \sso- 
ciated Press for abouc four years, first as editor of the 
night bureau at St. Louis, and later as editor of the west 
wires 1n the central division office at Chicago. 


ee! 

William H. Moreman is now general superintendent of 
the Milwaukee Corrugating Company. Milwaukee. He was 
formerly connected with the Truscon Steel Company as 
superintendent of the sash department. 

vo 

S. I. Sterret, formerly purchasing azent of the Renublic 
[ron and Steel Company. Youngstown, ©O., is now in the 
employ of the Keliy Island Lime & Transportation Co., 
Cleveland. 
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Audrew K. Barr is now foundry superintendent of the 
Gibby Foundry Company, Boston, Mass., at the Wakefield, 
Mass., branch. 

Vv 

S. H. Hedges, formerly assistant purchasing agent of the 
Republic Iron & Steel Co., is now purchasing agent, suc- 
ceeding S. I. Sterret. 

Viv 

Malcoim I. Gregg is now asscciated with the sales de- 
partment of the Lackawanna Steel Company, Buffalo. T'e 
was formerly district sales manager of the Republic Iron 
& Steel Co., at Buffalo. 

Vev 


Allan Johnston Goodhue has retired as Western sales 
manager of the Unite.l States Cast Iron Pipe & Foundry 
Co., terminating a career of 34 years duration, in which he 
was connected with the cast iron pipe business. 

vv 

Jj. H. Schoenly is now vice president and general mana- 
ver of the Bethlehem Construction Company, Bethlehem, Pa. 

yo 

\W. L. Tedford has been appointed European representa- 
tive of the Commonwealth Steel Company, St. Louis. He 
will be located at Paris, France. 

Viv 

George .\. Paul and C. L. Jan, recently with the Ameri- 
can Expeditionary Forees, have joined the staft of tie Peun 
sylvania Steel Expert Company, Widener Building, Phila- 
delphia, 

VV ¥ 

A. M. Conneed, New York sales manager of the struc- 
tural and piate departments of the Bethlehem Steel Com- 
pany, is now vice president and general manager o: the 
Hedden Iron Construction Company, New York. 


Viv 


A\. W. Thompson resigned as president o: the Inland Stee! 
Company, Chicago. P. D. Biock, vice president, was recent- 
ly elected president at a quarterly meeting of the directors. 
G. tl. Jones, vice president, was elected first vice president. 
Ix. M. Adams, secretary; I. J. block, assistant to vice presi- 
dent, general purchasing agent and assistant secretary and 
assistant treasurer; H. C. Jones, assistant to vice president, 
were elected vice presidents. I). I’. Thompson, assistant to 
vice president becomes assistant tc president. G. W. J.ees, 
superintendent of the Jndiana Harbor plant has been ap- 
pointed works manager. 


UNIV 
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FORGING PRESS FROM PIERCING PRESS. 


The, question as to how to utilize the hundreds of stand- 
ard shell piercing presses in use at the close of the war has 
been solved by the Southwark Foundry & Machine Co., of 
Philadelphia. They have designed a single lever high speed 
valve control which converts the piercing presses into high 
speed forging presses. A low pressure filling tank is also 
provided thus to make the high speed presses economica! 
in operation. 


It is stated by the manufacturer that a 350 ton press, thus 
equipped, is in operation in the company’s shop on general 
forging work, and it makes from Z5 to 30 full capacity 
strokes per minute and from 50 to 60 light working strokes 
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Standard piercing or drawing press converted into quick- 
acting forging press for general forging work. It is 
equipped with high-speed valve control. 


per minute. This speed ts accomplished by using only the 
pullback cylinder, that is, exhausting the water from the 
pullback quickly, using the weight of the moving parts of 
the press for swedging work. 


The low pressure filling tank is !ocated on top of the 
main cylinder, to which is attached a special casting form- 
ing the bottom of the filling tank. This tank bottom is 
provided with a large low pressure filling check valve. In 
order to reduce the overall height of the press, the pull- 
back is located inside of the filling tank. The main cylinder, 
the pullback cylinder and low pressure filling check valve 
are all operated by the one lever. By moving the operating 
valve lever from its neutral position slightly downward, thie 
pressure water from the pullback cylinder is exhausted. the 
jow pressure filling valve operating the main cylinder is 
lifted so that when the moving platen descends, low pres- 
sure water from the tank fills the main cylinder until the 
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die comes in contact with the forging. Immediately after 
this, the valve lever is moved still further, allowing the high 
pressure water to enter the main cylinder, doing the actual 
forge work with the full capacity of the press. 


By raising the valve lever, the filling check valve 1s 
opened, pressure is applied to the pullback cylinder, which 
will return the moving platen of the press, exhausting the 
water from the main cylinder back into the filling tank, while 
the additional volume of water which has been used from 
the high pressure system, will pass through the overflow 
pipe from the tank back into the suction tank of the pump. 


It is pointed out that this type of press will require a 
comparatively small size accumulator while the pump capaci- 
ty will be equal to the water quantity used for the short 
high pressure stroke for a certain number of strokes per 
minute. 


RYERSON QUINTUPLE PUNCH AND SHEAR. 


The quintuple combination punching and shearing ma- 
chine is a recent product of Joseph T. Ryerson & Son, Six- 
teenth and Rockwell streets, Chicago, Ill. This machine is 
puilt with a steel frame which affords ample strength for 
the heavy service required of it, without making the weight 
or bulk unnecessarily great. The combination of five units 
in a single machine is the means of saving a lot of floor 
space; and where several operations are to be performed on 
the same piece of work, time is also saved which would 
otherwise be required to transport heavy pieces from one 
machine to another. No changing of attachments or tools 
is necessary to enable this machine to perform such opera- 
tions as shearing plates or round and_= square _ bars, 
notching, section cutting and punching. Another’ ad- 
vantage claimed for this machine is that it makes clean, 
accurate cuts without having any tendency to distort the 
shape of the work. 


At the operating side of the machine there are no over- 
hanging members; all parts of the driving mechanism such 
as gears, clutches, and flywheels being located at the op- 
posite side. This constitutes an important safety feature. 
The different units of the machine are also located far 
enough from each other so that one or more operators willi 
not interfere, if it is desired to use several parts of the 
machine simultaneously. The section cutter is given ample 
space to allow the operator to cut material right or lefthand 
as desired. All foot lever connections for operating the 
clutches are arranged so that they do not interfere with long 
plates when passing through the full length of the machine 
frame for slitting operations. Three-jaw automatic clutches 
are used, which are independent of each other. The clutch 
on the punch end is provided with a loose disk to permit 
adjustment of stroke at any desired position. The clutch 
for the slitting shear, bar cutter, and coping and notching 
mechanism can be operated by either a hand-lever or foot- 
treadle. The clutches for the punch and the section cutter 
are controlled only by means of treadles. 


All gears and pinions of the machine are made of cast 
steel with teeth cut from the solid metal, with the excep- 
tion of the motor gear on machines operated by direct-con- 
nected motor drive. The clutch gears and eccentric shafts 
run in bronze bushings provided with means for ample 
lubrication. Heavily constructed outboard bearing brack- 
ets take up all strain. When the machine is to be equipped 
with a direct connected driving motor, the motor bracket and 
a gear and rawhide pinion are furnished for mounting the 
motor at the top of the machine. Where belt drive is to be 
employed, a tight and loose pulley and a belt shifter are 
furnished with the machine. 
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ORIENT COAL COKE OVEN TESTS. 


The United States Bureau of Standards has recently made 
some experimental-retort tests of Orient coal in which they 
investigated the influence of the temperature of coking upon 
the quality of the coke produced and upon the quantity and 
quality of gas made from the coal. The results of these 
tests will appear in Technologic Paper 134 of the Bureau otf 
Standards. The tests were made by R. S. McBride and 
[. V. Brumbaugh. 


The series of five experimental-retort tests made at 
Various temperatures was made with an apparatus made 
available to the bureau through the courtesy of the Bethle- 
hem Steel Company, Sparrows Point. Md, at which plant 
the equipment is regularly in use for testing coals to be used 
in their by-product coke ovens. 


The coal used for four of these tests were the same sain- 
ples as those used by the bureau in testing the coke plant 
of the Minnesota by-preduct coke oven with Orient coal. 
This coal came from the Orient mine of the Chicago, Wil- 
mington & Franklin Coal Co., located at Orient, Franklin 
county, Illinois. Dut to a rather limited supply of samples 
not a large number of tests were made and the conclusions 
to be drawn from the tests are therefore to be accepted with 
reservation. 


In Test No. 1, the gas for heating the retort was cut 
off completely after the introduction of the charge. The 


coke from this sample was fairly good and the charge was 
thoroughly coked, showing cortraction in the sample box. 
The coke had very small and regular cell structure, but was 
very soft, shattcring rather easily with a tendency for longi- 
tudinal fracture, but no distinct cross-fracture. 

An approximate constant vapor temperature of 775 degrees 
C. was maintained throughout Test No. 2, which is approxi- 
mately the average temperature of the vapor above the coal 
as reported in the test of the coke plant of the Minnesota 
By-Product Coke Company, St. Paul, Minn. The result in 
coke from this test was fair, contracted in the box and broke 
into large pieces with no sponge and only a small amount 
of fine material on the upper surface of the mass. The cell 
structure was small and slightly irregular but as a who'te 
the coke was clean, soft and tougher than in test No. 1. 

In Test No. 3 it was attempted to maintain an average 
vapor temperature above the coal of about 600 degrees C. 

In Test No. 4 a temperature of about 706 degrees C. was 
inaintained throughout the test. 

In Test No. 5, a sample of Oregon coal used by the 
bureau in another coke oven test at Dover, O., was used an 
average temperature of €00 degrees C. was maintained and 
the results were practically identical to those secured in 
Tes No. 3. The complete results of these tests will appear 
in the publication issued by the bureau, the above being an 
abstract of an advance publication appearing in “Chemical 
and Metallurgical Engineering.” 


PRODUCTS DERIVED FROM COAL 
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Trade Notes 


E. L. Sullivan has been appointed to 
represent the Green Iingineering Com- 
pany in the Pittsburgh district including 
Western Pennsylvania, Eastern Ohto 
and Western West Virginia. Mr. Sulli- 
van has been a special representative 
for the McDonough Regulator Com- 
pany for the past 10 years, six years in 
Chicago and four in Pittsburgh. He 
has devoted all of his time to special 
investigations pertaining to the securing 
of more efficient boiler and furnace 
operation. 


The Empire Steel and Iron Company 
has definitely decided to rebuild their 
blast furnace at Oxford, N. J., and 
Messrs. Freyn, Brassert & Co. of 
Chicago, Il]., who have been retained as 
consulting and supervising engineers, 
are now preparing plans and _ specifica- 
tions, which will include an entire new 
shell, new blowing engines, additional 
boilers and enlargement of the present 
stove capacity. The furnace will have 
a capacity of 4C0 tons of basic iron daily, 
and will be equipped with a top follow- 
ing the Brassert, double bell design and 
hopper extension, skip incline, bins, etc.. 
also pig casting machine and all other 
atest improved up-to-date appliances. 
The majority of the iron ore used at 
this plant is drawn from the company’s 
nearby mines over its own railroad. the 
balance coming from the Mt. Hope 
mines, also owned and operated by the 
Kimpire company, near Dover, N. J. 


Capt. Teixeira, a member of the Bra- 
azilian military commission, who recently 
spent several months in this country 
investigating steel plants and_ electric 
furnaces particularly, has placed an 
order through Fenwick Freres & Co., 
New York, for a Greaves-Ftchells elec- 
tric furnace, manufactured by the Elec- 
tric Furnace Construction Company, 
Finance Biunlding, Philadelphia, Pa. 


The American Steam Conveyor Cor- 
poration, of Chicago, announces the ap- 
pointment of Morton Mcl. Dukehart & 


Co.. as their representatives in Balti- 
more, and the surrounding territory, 


which includes all of Maryland, and the 
District of Columbia, and a few coun- 
ties in) Pennsvivania, Delaware, West 
Virginia and Virginia. 

In order to care fer the increasing 
demands for Celite products (Sil-O-Cel 
for heat insulation and Filter-Cel for 


filtration) the company has appointed 
Charles P. Derleth to represent their 
interests. Previous to his enlistment 


14 months ago in the chemical warfare 
service, Mr. Derleth was = sales repre- 
sentative of the J. B. Ford Company of 
Wyandotte. Mich. He is a graduate of 
the University of Tllinoits. 


The Reading 
ewured by 


fron Company has ac- 
purchase the plant of the 
George BKB. Lessig Company, at Potts- 
town. Phis purehase was made in order 
to give the company a zreater output 


Google 


The Blas t bumnace™ Steel Plant 


of puddle bars. The Reading Iron Com- 
pany has been purchasing from the 
Lessig company, a considerable qutuan- 
tity of puddle bars in the past, and by 
operating the plant itself, will be able 
to control the manufacture of its entire 
consumption of puddle bars, thus con- 
trolling the quality of all material cnter- 
ing into the manufacture of its pipe. 
The plant consists of two puddle mills, 
having a total of 22 double furnaces 
equipped with waste heat boilers and 
three two-high puddle mill trains and 
22-inch three-high, three-stand = rolling 
mill for rolling nail plate and skelp, to- 
gether with the necessary heating fur- 
naces, gas producers, etc. The nail fac- 
tory contains 105 cut nail machines, to- 
gether with heating furnaces, rumpblers, 
packers, etc. The plant is complete 
with warehouses, machine shop, black- 
smith shop, cooperage shop and carpen- 
ter shop. It is located on the Philadel- 
phia & Reading Railroad and the Penn- 
sylvania Railroad, and occupies about 12 
acres of land. It is planned to place the 
puddle mill in operation as soon as 
possible, and it is likely that the nail 
factory will be put in operation at a 
later date. The plant 1s now being over- 
hauled, and as soon as the necessarv 
repairs are completed. the puddle mill 
will be put in operation. 


The Electric Furnace Construction 
Company, Finance Building. Philadel- 
phia, advises the receipt of an order 
from the Hammond Steel Company, 
Syracuse, N. Y., for one 3-ton furnace 
for the manufacture of high grade tool 
stecls. A Greaves-Etchells furnace is 
also being installed for the Hong Kone 
Steel Foundry Company, China. 


The Driver-Harris Company, Harri- 
son, N. J., is now selling its wire rope 
products direct to the trade instead of 


through its former selling agents. These 
products include sash cord and _ tiller 


rope in plain iron, galvanized iron, phos- 
phor bronze, special bronze, monel 
metal, and all special vrades. In addi- 
tion to this, the company has inereased 
its facilities to include all grades of rope 
in 6x7, 6x12 and 6x19 construction, such 
as drilling cable, elevator rope, haulage 
rope, sand lines, ete, in all sizes up to 
34 inch. The other products of the com- 


pany are resistance materials of nickel 
alloys in tne form of wire, strip) and 
sheet for electric heating controllers, 


rheostats and resistance elements, wire 
for spark plugs and weaving: rods and 
sheets of pure nickel and its alloys: cold 
rolled strip steel; nichrome’ castings 
such as annealing boxes, carbonizing 
boxes, pots. tubes, rotary and stationary 
retorts, dipping baskets, pyrometer pro- 
tection tubes, etc.; flexible heater cord 
and thermostrip. 


The Green Fneineering Company has 
appomted the firm of Bull & Livenspar- 
ver oas its sales representatives in the 
Chicavo and Northern Hhinois territory. 
Bull & Livensparger will take charge of 
the Chicago sales office, 14 E. Jackson 
boulevard. KE. H. Bull bas been = con- 
nected with the Greene Engineering 
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Company as an engineer for the past 
seven years. D. A. Livensparger has 
been a member of the sales force for 
the past nine years, 


At the annual stockholders meeting of 
the Aetna Foundry & Machine Co., the 
following directors were elected: M. W. 
McClane, W. M. McKee, G. P. Gillmer. 
V. E. Rehr. 


At the directors meeting the follow- 
ing officers were elected: M. W. Mc- 
Clane, president; V. E. Rehr, vice presi- 
dent; G. P. Gillmer, treasurer; M. C. 
Boyd, secretary. 


The Falcon Steel Company is erecting 
a new sheet mill at Niles, O., with eight 
stands of electrically driven rolls which 
is to be of the most modern type. Pow- 
dered coal will be applied to the sheet 
and pair furnaces as well as a slabbing 
furnace, two double box double cham- 
ber annealing furnaces, three galvaniz- 
ing kettles and power plant boilers. A 
blue annealing furnace will be included 
in the furnace equipment. The initia! 
installation of coal preparing apparatus 
will consist of a complete 5-ton coal 
pulverizing plant including the neces- 
sary coal crusher, elevators, crushed 
coal bin, Ruggles-Coles dryer and Ray- 
mond mill, together with the powdered 
coal hoppers, for storing powdered coa! 
at the furnaces, powdered coal feeders. 
burners, etc. The pulverized coal wil! 
be transported from the milling plant 
through standard 4-inch wrought pipes 
to storage bins in the power house and 
throughout the mill by the Quigley 
compressed air system. Contract for 
the complete fuel equipment has been 
awarded the Quigley Furnace Specialties 
Company, of New York. It is antici- 
pated that this mill will be in operation 
by January 1. 


The Electric Furnace Company, Alli- 
ance, ©., has shipped an electric furnace 
for melting and relining aJuminum, to 
the Dayton Engineering Laboratories. 
Dayton, O. This furnace has a hearth 
capacity of 5CO pounds and a melting 
rate of 2CO pounds of aluminum per 
hour. It is equipped with a double 
charging door in the front and rear. and 


otherwise is similar to the standard 
Baily Electric Furnace of 105 kw 
electrical capacity, and 1.500 pounds 


hearth capacity, that is used for melting 
brass. 


Dantzig, Pfeiffer & Ritt wish to an- 
nounce the formation of a firm of con- 
sulting mathematicians, with office at 
S-O West One Hundred and Sixteenth 
street, New York City. This firm un- 
dertakes to handle all problems arising 
in industry for the solution of which 
the knowledge of a mathematical special- 
ist may be necessary. 


The Mesta Machine Company, West 
Homestead, Pa.. has just issued a new 
highty illustrated and very interesting 
catalog, describing the various shops and 
products of that company. A few views 
of the new forge department are shown. 
Department No. 3 is equipped with one 
1CC0-ton and one 2,000-ton steam hy- 
drauhie forging press. 


7 Orders for 
Ws Producer-Gas 
"a Machines 


now on our books cover practically 
all the purchases of Mechanical Gas 
Producers made this year by Steel 
Plants in the United States and in- 
clude orders from four leading 


British Steel Plants. 


THIS PREFERENCE is based 
on the superior reliability and, effi- 
ciency records established during 
the past four years’ service by 90 
installations. 


| (rey Morgan Construction Co. 


Rane WORCESTER, MASS. 


